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The rediscovery of drawing, is reflected in the growing interest in its role among architects 
and scholars. The successful application of computing in architectural practice, has created a 
growing tendency among architects to replace their traditional drafting with computers. The 
schematic design phase, however, has hardly been influenced at all by the introduction of 
the computer. 

The aim of this research is to compare traditional and contemporary methods of 
design, focusing on the essential role of the sketch in visualising design solutions and 
crystallising the thinking process. In the light of current computer applications, the study 
aims to examine architectural design as an associative process of thought and drawing. 
This examination may provide prediction of performance criteria useful in developing the 
use of digital design tool. 

The purpose of the study is to explore the design process as it is manifested in the 
sketch. It will focus on the influence of the graphic tool on the process, the intention here, to 
explore the essential relationship of drawing and design. 

This study adopts Information Processing System as an operational model, to 
seek insight into the architectural design process through examination of the graphic 
process of sketching. The examination of the interrelationship between the design and 
the graphic processes may also provide a better understanding of the unique capabili- 
ties of the designer as well as the influence of the tool. 

This research has four parts: First, is a literary review of drawing as a design medium, 
followed by an overview of CADrawing as a design medium. Second, the argument for the 
associative process of ‘Design’ and ‘Drawing’. Third, A descriptive survey method employed 
to investigate the utilisation of both types of drawing: sketching and CAD. Finally, as the 
need for further research has emerged, an operational model representing the relationship 
proposed. Testing the proposed model against the empirical findings has been determined 
by the employment of Protocol Analysis. As a research method, the analysis was based on 
recording or tracing the behaviour of problem solvers over a given period of time during the 
execution of a specific design task. Fortunately this data which existed at the Scott Suther- 
land School of Architecture, Aberdeen, was kindly made available by Professor Robin Webster. 

A distinctive assumption within the proposed model was that sketching constructs an 
intermediary link, by which architects are enabled firstly, to explore and secondly to reach a 
design decision. Evidence confirmed that such a role was basically derived from the 
architect’s cognitive mechanism demands; that is when involved in conceptualisation, 
architects seem to be enabled only by the act of sketching. The implications of this 
study have highlighted several potential research areas. 
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1.1: THE NEED FOR THE STUDY 


This study concentrates on the investigation of the relationship between sketching and 
architectural design. It investigates the techniques architects employ in designing, aiming to 
provide a better understanding of the way sketching is utilised as the principal means of 
visualising design solutions and crystallising the thinking process. 

The recent proliferation of studies of architectural sketches would seem to have come 
about for two reasons: 

1) Architects are in the midst of major developments in the practice of their profession, the 
pressure of the digital era raising many questions for architects seeking to cope with change. 
Most of these questions concern the potential use of computer in the early stages of archi- 
tectural design and their impact on certainty and order on architecture. 

2) This overwhelming preoccupation with the impact of technology tends to lead to attempts to 
replace conventional sketching with computer drawing as an alternative graphic medium. 

This suggests a need for further research and this thesis largely questions both the 
possibility and the desirability of such a change. 

1.2: AIMS OF THE STUDY 

The central theme of this study is the role of sketching in architectural conception. With 
the emphasis on this theme, the study aims to: 

1 ) Evaluate comparatively the use of conventional architectural drawing and computer graphics 
in terms of compatibility in the representation of the architects intention. Current applications 
of the computer in architectural design will be assessed. 

2) Investigate the relationship between: imagining , seeing and drawing. Within the context 
of visual thinking, the study will explore the critical triangle of the architect’s conception, 
perception and representation. Human perceptual and cognitive system studies will be 
utilised in investigating modes of conception and presentation. 

The significance of the study can be addressed on two levels: Explicitly and Implicitly. 

1) Explicitly, the research will provide a better understanding of the essence of drawing as 
a phenomenon, and its integration in representational role in architectural design. It also, 
will provide an opportunity to explore the relationship between the design and the graphic 
processes and seek to verify their interactive relationship. 

2) Implicitly, the out-come of the study should be beneficial in establishing performance 
criteria for conventional sketching, useful in turn in developing appropriate computer aid. 
Determining the computational support and the applicability for the computer as a compat- 
ible tool for architectural design. It may suggest recommendations to be considered in the 
architectural education curriculum. 
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1.3 THE STRUCTURE OF THE STUDY 


The study will be directed towards contemporary practice which employs the use of 
computer generated drawings. The focus will be on the interaction between the components 
of the study: Design and Drawing. 


VARIABLE (Bl) 

DRAWING 

CONVENTIONAL 

ARCHITECTURAL 

SKETCHING. 



Communication 


Figure (1.1) illustrates the relationships between the variables of the study: 

1) Architectural design and the exploratory \ explanatory sketching process. (A + Bl) 

2) Computer generated analytical studies and architectural design. (A + B2) 

3) Conventional sketching and computer generated analytical studies. (Bl + B2) 

As the study attempts to explore a complex pattern of interaction, the dissaggregation of 
the three interdependent variables becomes an essential step. These variables are introduced 
as three sub-problems, within the components of the study, Figure (1-1). 

1.3.1 Architectural Design: 

Design is introduced as an independent variable. Within the theme of the conceptual 
mode, and human perceptual and cognitive systems, Architectural Design is examined in three 
parts as follows: 

First: As an envisioning process methodology: a classification of three broad categories is 
suggested, based on the medium utilised in the process: 

a) Traditional indigenous architecture: This pragmatically derived architecture represents 

collective conscious design. Thought and Act are not separated. 

b) Traditional architectural design: This is characterises by the separation of designing from 

building, a graphically derived architecture, it implies a self conscious design process. 

c) Computer assisted architectural design: This is a version of graphically derived 

architecture. However the medium utilised in the process is the computer. 


THE INTEGRAL ROLE OF DRAWING IN ARCHITECTURAL CONCEPTION 


3 


Second: Modelling the Design Process: The investigative procedure of many architectural 
design studies has been based on modelling the design process. Two models are reviewed: 

a) The Prescriptive Model: Prescribes a systematic pattern of design activity (it does not 

deal with how designers actually design). 

b) The Descriptive Model: Describes the sequence of the of the procedures that occur in 

designing. 

Third: Architectural design as an act of inquiry: The complexity of design in architecture lies 
in the apprehensive relationship between the two constituent elements: the logical system 
involved in analysis and deduction, and the intangible elements of designing: imagination, 
intuition and creativity. 

Architectural Design as an act of inquiry is examined within the context of ‘Information 
Processing Theory’. The study adopts the modelling approach of the design process. The 
model will be used to evaluate criteria. 

1.3.2 Architectural Drawing: 

The emphasis in examining drawing has been on exploring the two graphic mediums 
currently utilised in the Architectural Design: 

First: Conventional free hand sketching, the examination of this medium has been conducted 
on two levels: 

a) Background and evolution; historical review of the phenomenon. Its integral and 

representational roles in Architectural Design. 

b) The relationship to design; an overview of the ‘Sketch’ the ways it has been utilised by 

architects. 

Second: Computer Aided Architectural Design: This has been reviewed as follows: 

a) The background; a historical and professional review. Two further categories are 

suggested in the review of computer development: Computer Aided Sketching and 
Computer Aided Draughting. 

b) The computer as a Design Tool; exploring the use of computer is addressing two broad 

categories: the computable approach and the compatible approach. 

Both approaches are investigated within the context of the computer’s graphic representation 
capability. 

c) The impact of the computer on architectural design. 
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1 .4: RESEARCH METHOD 

"The general rule is that the data determine the research method* 1 . 

The operational definition of the research statement is to adopt a procedure that would 
enable the researcher to observe and to get sensory information about the existence of a 
phenomenon. The decision to direct the investigation towards observing the existence of 
the two phenomena ‘Design’ and ‘Drawing’, was based on modelling the design process 
within the framework of Problem Solving. Design studies have adopted varied techniques 
in the process of knowledge elicitation. However, then can be classified into three broad 
categories. Each of these has its own associated advantages and disadvantages: 

1 .4.1 :Controlled Experimental Techniques 

It is arguable that this approach may provide precision and enable the use of traditional 
statistical methods. However, the study can only be on selected aspects of the mental capacity 
of a designer. Findings cannot be realistically generalised. Investigators can affect the situation 
simply by their presence as can laboratory settings. 

1.4.2:Protocol Analysis 

This approach has been widely used to examine a designer’s thought process. 
This method is based on recording or tracing the behaviour of the problem solvers over 
a given period of time and a specific design task. Protocol Analysis studies deal with less 
quantifiable and informal data that reflects a broader scope for the design behaviour that 
is being examined. 2 . 

It also allows a process to be explored in its entity, and it requires no prior hypotheses. 
Aspects such as the difficulty for the subject to verbalise his thought process, studies using this 
technique usually test very few subjects and the time consumed are seen as disadvantages, 

1 .4.3:Retrospective Data Analysis: 

This method of data collection involves designers retrospectively describing their 
design processes through the use of sketches. This approach is reliable at, firstly, identify- 
ing major design decisions and secondly, highlighting the organising principle in the design 
process, i.e. the approach and manipulative procedure of a designer. Retrospective explana- 
tions are considered to be less valuable than protocol data since subjects tend to rationalise 
after the fact and fabricate explanations that may not be authentic. 

It is imperative to point out the selection criteria of the method employed in this study. 
Four factors have justified the data collection techniques of this study: 

1) The thrust of the study is towards examining architects’ designs in realistic situations. 

2) The number of case studies is directed less toward representativeness, and more toward 

finding association. 

3) Limitations in the number of case studies are vital, bearing in mind the time factor. 
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4) As the study endeavours to investigate the pattern of three interactive variables; ‘design’, 

‘sketching’, and ‘CAD’, the data has to represent both cases, sketching and CAD, and 
adopt a flexible technique for data collection. 

The selection of a suitable method has been determined by the type of data being sought. 
Thus combinations of methods have been used in this study, i.e. the technique of Protocol 
Analysis and Retrospective Data Analysis, provide data required for testing the interactive 
relationship of design and drawing within the framework of a proposed model that synthesises 
the duality of the thought and graphic processes. 

1.4: THE STUDY PARAMETERS 

For the purpose of this investigation, the following delimitation is made: 

1) The study will be limited to the early stage of the Architectural Design Process, i.e., 
the schematic phase. This phase is defined by the process that involves a ‘conceptual 
mode of thinking’; a mental process that is driven by the procedural aid of: the generation 
of alternatives, the selection of a solution, and information acquisition for a decision within 
the interpretative process. It is suggested in the study that this conceptual phase can be 
resolved by a designer’s act of inquiry. 

2) Drawing in this respect is introduced to the study as a medium. The related limitation will 
be to the role of ‘Sketching’ as a form of drawing. It is investigated within the early stages as a 
physical or conceptual instrument utilised in the design inquiry. The procedure is to trace the 
graphic process, exploring the continuous interaction of ‘thought’ and ‘image’ until a coherent 
satisfactory stage of both is developed. 

3) The investigation of Computer Aided Architectural Design (CAAD) application will be 
limited to its use as a design tool within the schematic phases. The study in this context is 
not limited to a particular Computer Aided Design (CAD) system or to a specific software. 
However, the study has provided a general overview of the use of computer graphics in 
architectural design. The study will be limited in its investigation of the computer as an 
alternative drawing tool utilised in the design process, focusing on the distinguishing 
characteristics of the computer, such as drawing, storing, retrieving, and manipulative 
digital capabilities. 

4) Concerning the thought process of designers, the study adopts the Information 
Processing Systems as an operational model. This has been developed from the findings of 
other’s work as well as from empirical inference of case studies’ analysis. However, this model 
is employed in an effort to gain some insight into how architects carry out the mental activities 
of the design process in parallel with the graphic process. 
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2.1 AN OVERVIEW OF THE DESIGN PROCESS 

Throughout history, the purpose of architecture has been a subject of controversial 
matter, in spite of the general consensus among architects that the initial purpose of archi- 
tecture as is to modify the physical climate, so that human activities can be carried out 
conveniently and in comfort 1 . Oosterhuis, however, believes that the main role of the built 
environment is to structure the movements of people and materials. Architecture, then, is 
seen as an artificial organism clearly defined and responding to its environment, 2 . 

It is fundamental that architect’s architectural approach and intentions that her / 
his perception of architecture can be comprehended his perception of architecture. It is 
arguable that the skills which are unique to the architect are concerned with his spatial 
ability to visualise form. Broadbent classifies the ways of generating three dimensional 
forms throughout the history of the built environment. The chronological order of the 
application he suggests: ‘Pragmatic’, ‘Iconic’, ‘Analogic’, and ‘Canonic’ 3 . These are 
specified through an interpretation of their specific salient features which are influen- 
tial enough to originate a category. 

This study, however, offers a parallel exploration, suggests a different classification into 
three broad categories. This classification is based on the medium utilised in the visualisation. 
Also, set out chronologically, it can be: 

a) pragmatically derived architecture. 

b) graphically derived architecture. 

c) computationally derived architecture. 

2.1.1 Pragmatically derived architecture 

Designers have taken a highly practical view of design. Architectural design is the result 
of a pragmatic design process of ‘trial-and-error’ and has established a process of how the 
form can modify the given climate with the available technology and material. 

The match between the climate to be controlled and the resources available for its 
control would be sufficient justification in itself for the repetition of the form once it has been 
proven to work 4 . However, what differentiates pragmatic architecture is the extent of the 
interaction between architectural form and the pattern of life. The built environment modifies 
and be modified by cultural aspects. 

Through a process of ‘change’, usually by a process of addition, both processes are 
generators of traditional form. Tradition is in symbiosis with its identifiable architecture. It is the 
role of tradition to safeguard the architecture, whereas the role of architecture 5 is to safeguard 
the environment in which tradition can survive. 

A traditional built environment with constraints of a given climate, limited materials, and 
technology and lack of economic surplus reveals the importance of socio-cultural factors and 
their determining role in the creation of its form . 6 
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2.1.2:Graphically derived architecture 

In the pragmatic process, form generation involves the collaboration of people through 
their participation in the process of building over many generations. Jones describes, 7 the 
pragmatic designer as an earliest initiator of change in the man made things. He identifies 
him as the maker of things and not the maker of drawings. He observes the evolution of the 
process and deduced that: 

1) Designers do not (can not) draw, and neither can they rationalise their decisions. 

2) The forms have been modified by continuous failures and successes in a process of 

‘trial-and-error’ over a long time. 

3) The form and the reason for that form, both as classes of data are not recorded in a 

symbolic medium. Thus, any changes can only be done with the form itself whenever 
there is a demand that can be met by gradual evolution. 

In tracing and interpreting the design process in architecture, design appears in a 
critical conjunction of a contradictory nature of precision and nebulous, systematisation 
and intuition as well as a combination of the practical and spiritual aspects of architecture. 
Design in architecture is an activity that is characterised by the need to embrace number of 
different kinds of thought and knowledge. 

Pragmatic design is not a self-conscious process but rather an integral part of buildings 8 
whereas, the graphic context is a self conscious process. Approaching architectural design as 
an evolutionary process will direct the focus to the questions of how a designer can be a Form 
giver? And what is the role of method and tool in the generation of Form?. 

The graphic process, it involves the self-consciousness of a designer. It implies a mental 
process capable of manipulating design elements into a conception and communicating that 
through a mode of presentation. 

A vital aspect of the graphic process that is within trial-and-error separates designing 
from making by using scale drawings in place of the product as the medium for change and 
addition. Drawing and redrawing is the theme of this process. It is an accelerated version of the 
thinking process in the pragmatic derived architecture. Jones points out, that the separation of 
thinking from making has several significant effects. 9 However, one critical aspect is that the 
process of drawing-before-making allows change from craftsmanship to draughtsmanship. 
Drawing becomes the testing device of the geometrical consistency of solutions components. 

Architectural design , and the evolution of its process, can be addressed as a question of 
generation of form along with the role of drawing as a medium in this process. The activity of 
drawing is the key element of the process. It provides the perceptual span from which the 
manipulative freedom enables the designer to make more fundamental changes and innova- 
tion within a design task in a limited time. This, has clearly revealed the notion of originality 
which consequently had a remarkable effect on the process of form making. It is due to the 
architect’s self-conscious recognition of his individuality, each form is now seen as work of a 
single man and its success in his achievement only. 
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Designing activity can be described as a considered balancing of intuition, ignorance, 
information and intellect. The concern of a designer is to use this information in the search for 
priorities, efficiency and effectiveness in making decisions. This has placed an emphasis on 
the importance of the design tool. It can be inferred that the use of drawing as a design 
medium in the process is basically for the purpose of recording and restructuring of the design- 
ing activity. The main objective is to transform the complexity of a design problem into simple 
representation. 

Considering the nature of the architectural design process this determines the employ- 
ment of the drawing by the architect as a tool, Jones explains 10 that on these occasions, it is 
necessary to operate at the speed of thought upon a fast responding medium, that repre- 
sents the form of the problem. Traditionally, this medium has consisted of sketches drawn 
quickly, as it verify the interaction between the three activities of imaging, presenting and 
testing. 

In graphically derived architecture, drawing has become the medium, that not only 
separated thinking from building, but it is extended to be a form of architecture. Drawing, 
became a fundamental form of discourse. It combines two activities, collecting and selecting 
information in a direct visual-making process, and considers the integration of the percep- 
tual and conceptual thought process. As a result, the utilisation of drawing have produced 
varied strategies and methods of design process 

Arguably, that drawing represents architecture in its purest, most essential form. Images 
may exert as much influence as other schemes which are built. For this reason, architectural 
drawing is not just a representation, but a valid form of architecture itself. 

2.1.3:Computationally derived architecture 

Designing as a process is an attempt to visualise architectural forms and their attributes 
not as symbols but as realities. However, the elaboration and communication of architectural 
thought process was only achieved in symbolic graphic representation or solid models. The 
elaboration of alternatives and the communication of thoughts graphically are a crucial aspect 
of the architectural design process. Communication is useful for the continuous cycling of infor- 

4 

mation and the representation of perceptual and conceptual modes. 

Speed of thinking and communication are the attitudes that mark the evolution of the 
conventional graphic to computer graphic or the computationally derived architecture. As has 
been mentioned, drawing is a primary mode of communication in architecture, and the intro- 
duction of computer to architectural design offered an alternative graphic mode. The presenta- 
tion of architecture as a result of computation derives from the computer manipulative capabili- 
ties of graphic transformation and elaboration. 

The difference between the two representations, conventionally and computationally, in 
the former the representation is seen as an designed view through the eyes of a designer. Its 
spatial structure determined by the designers desire and perception usually with a relative 
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disregard for strict rules of geometric construction or for the completeness of the representa- 
tion. In the latter, representation is confined and constructed according to mathematical rules. 
The evolution has emerged in the design process. Computationally, Architecture is a result of 
systematic approach. The elaboration of architectural composition is seen as a process of 
forming geometric relations of regulating lines. Therefore, it would be desirable if the use of 
CAD systems to generate such computational process, could be graphically operated. The 
question though, is to what extent does CAD seem likely to influence complexity, systematisa- 
tion, standardisation and order in architecture. 

2.2 MODELLING THE DESIGN PROCESS 

The ability to construct representations of a situation, is an important element in 
architectural design and is derived from the discipline of operations research to test the 
adequacy of alternative action, that can be applied. 

These actions in operational research are decisions’, models which are concerned with 
exploring the appropriateness of the model to the situation in terms of the information used in 
their construction and formulation. Each exploration generates more models and techniques 
for the operational research. 

Most design methods exploration is based on scientific method, in a search for objectivity, 
Brawne refers 11 to Gottfried Semper (1 803-79) who had studied Law and Mathematics before 
turning to architecture. By 1853, Semper produced a formula explaining architecture as: 

Y= F (x, y, z....) 

Where Y is the end product and (x, y, z.) are the different forces which act together and sepa- 
rately and are modified by the coefficient (F). This is clearly an attempt for a rational scientific 
explanation, a search for ananalogy between architecture and science. This attempt can be 
observed in what Alexander (1966), who stated as a title for an article: “From a set of forces to 

a form” 1 2 . 

Whether there is any validity for such an assumption is another matter, what is significant 
however, is the published effort to study the design process which was marked by Russell L. 
Ackoff’s description of the scientific method 13 in 1962, and the major works in 1963 by L.B 
Archer, 14 M. Asimov 15 and J.C. Jones, 16 and in 1 967, S.A Gregory edited a series of papers on 
the design process and its phases 17 . 

The revival of the interest in the design process can be traced to the development of an 
effective CAD system as a design tool. Developers of CAD systems seek an appropriate 
description or a model of how a designer works and thinks, to allow him to present the most 
useful function of the system to the designer 

This study is concerned with the necessity of a model that describes the design process. 
This will provide a vehicle for the study to explore the design process, and the graphic proc- 
ess, their relationship and interaction. 
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From design literature, two main types of models appears that deal with the designer’s 
cognitive mechanism: prescriptive and descriptive models 

2.2. 1 : Prescriptive Models 

Prescriptive models are distinguished by their attitude that prescribes a systematic 
pattern to a designer or to a specific project. It believes that architecture is a product and 
prescribes a production model. Examples are Ackoff (1962), Jones (1963), Asimov (1963) 
and Alexander (1964). 

In spite of different terms being used to state the main stages of the prescriptive 
model, the representations were commonly known as ‘Analysis - Synthesis - Evaluation’. 
These models adopted the approach of desegregation of the overall problem into sub- 
problems, and then the generation of partial solutions to form an overall solution. They, 
suggest a holistic exploration of the factors that needed to be taken into account, establish- 
ing the interconnection among them. 

The major failing of the prescriptive models was that the focus was not on the actual 

t 

process of design as it occurs in a real situations. It is arguable that the dichotomy between 
analysis and synthesis is an unrealistic separation. As it was proposed by Alexander (1964), 
and Jones (1970), ‘analysis’ is considered transforming the design problem into sub-problems, 
whereas ‘synthesis’ is considered to be the assemblage of partial solutions. The analysis data 
was used to justify the synthesis. The problem with such a proposal lies in the separation of two 
prescriptive representations. However, in the early 1 970, March was among the first to question 
the prescriptive model 18 . His argument was based on the logic of the design process, by which 
the solution concepts are produced by ‘productive’ reasoning. March’s important work outlined 
a rational design process that represented in his ‘P-D-l’ model, an iterative procedure of pro- 
duction - deduction - induction, Figure (2.1). The composition is determined by the productive 
reasoning, the performance characteristics is accomplished by deduction and an evolving ‘ty- 
pology’ is achieved by induction. 



Figure (2,1) The PDI Model of the rational design process, March 1976. 
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Upon further examination, it was decided that analysis and synthesis were the same 
term as they exist only within one another but not separately. This dichotomy gave birth to the 
concept of generating more than one solution. The reduction to one solution together with the 
information required reduce the variety. Cross, et.al, pointed out that the result of these criti- 
cisms appears to have a general rejection of any linear, sequential, analysis-synthesis-evalu- 
ation scheme, and a ‘type-model’ with the following features has emerged 

it has essentially a spiral structure; 

it recognizes the importance of prestructures, presuppositions or protomodels as the 

origins of solution concepts; 

it emphasizes a conjecture-analysis cycle in which the designer and the other participants 

refine their understanding of both the solution and the problem in parallel; 

it assumes design problems, by definition, to be ill-defined problems. 19 


2.2.2:Descriptive Models 

The descriptive process attempts to represent the sequences of design activity that 
typically occur in designing. The design process is usually represented in the form of a flow 
chart or inventor’s diary. There are many theoretical representations of the design process. 
All endeavour to examine the logic of the process, typically represented as a set of informa- 
tion types for the designer to use in the process of decision making. This formulates the 
overall sequence of decisions necessary to accomplish a solution. 

Architects typically deal with three types of variables in design tasks: design performance, 
and contextual variables. A designer has no control over the values assigned to both, contextual 
and performance variables. The latter is usually a judgement by the user, and the criteria are 
basically derived from ‘needs’ in terms of space requirements, relationships, access, environment 

and maintenance. Contextual, the variables are site, zoning, services, codes and climate. 

As to design variables, a designer prefers form and space of his own choice as a 
proposed solution. She / he considers factors such as, structure, enclosure, construction 
type and process, climate control, and image. However, designers are generally guided by 
the performance and contextual variables. The basic argument is the combination of the two 
vital design activities, as Laseau describes, 20 ‘opportunity seeking’ and ‘decision making’, 
i.e. the search for more than one possible solution to find which are feasible, Figure (2.2). 
The articulation of the elaboration and the reduction of variety can only be facilitated by the 
appropriate information. Opportunity seeking is the key for the architect to expand his knowl- 
edge base through the process of elaboration. On the other hand, decision making is the 
explicit limits of the expansion of elaboration. 



Figure (2.2) After Laseau, 1980, p.91 
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2.3 ARCHITECTURAL DESIGN : AN ACT OF INQUIRY 

Architects utilise design tools, techniques, and methods at various stages during the 
design process. However, at the initial stages the design approach becomes a critical course 
of action. The operational definition aims to establish a descriptive model that combines the 
process of a particular design approach and the process of a graphic design tool. Thus an 
exploration of the relationship and interaction can be conducted. 

This study adopts a definition that parallels Ackoff’s 21 (1962), which is based on defining 
the elements utilised in the design process at various levels: 

1) A design tool is a physical instrument used during the conceptual stages of the design 

process and used to assist in design inquiry; examples would be computers, or pencils. 

2) A design technique is a way of accomplishing a design objective. Examples are linear, 

dynamic, mathematical, morphology 

3) A design method is combination of techniques which have been selected to accomplish a 

design objective. 

Jantsch has identified three types of ‘techniques’ 22 for this purpose, which may be para- 
phrased as follow: 

1 ) Techniques that have been developed for a ‘man-machine’ dialogue. They are sensitive 
to the designer’s knowledge and his capacity for imaginative thinking, technical and value 
judgement, and synthesis. Designer’s predictive mechanism is not replaced, but structured 
and enhanced by these techniques. Designer’s predicting potential is extended where large 
input and complex relationship are involved. 

2) Techniques that cover a part of the whole predictive process, their combination may 

result in a more highly, but not yet fully integrated techniques (on the basis of today’s state of 
art). 

3) Techniques that are auxiliary aids to decision-making, which normally has to be based on 
broader information than can be provided by these techniques. 

Architects and designers deal with design as an act of inquiry, which lead to a design 
approach, described as a procedural aid of at least three types: 

1) To generate (alternatives) as a solution assessment and integration to a given problem, 
(opportunity seeking). 

2) To select (the solution)- reduction of solutions, partial-solution generation. 

3) To acquire information for decisions on interpretation of problem and representation. 
Thus, design approach requires a continuous process of information acquisition. Informa- 
tion handling has a key-role in the process of designing. Designers have to develop skills 
in differentiating between information as ‘generation’ and ‘reduction’. One concerned the 
generation of information which to do with manipulation of data, the other, the reduction of 
information, which is a system used to store and retrieve data. 

Information as a procedural aid can be seen central to the design process. Designers 
require more information as they experience more of the conflicting opinions, ideas, and 
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constraints with the problem. These parameters make the operation of design more complex 
and uncertain than in the past. 

Jones argues that “the fundamental problem is that designers are obliged to use 
current information to predict a future state that will not come about unless their prediction 
are correct” 23 . Thus, the information generation is a mechanism engendered by the ‘pre- 
dictive system’, in which a designer uses data to generate more data and information 
about the future state is the use of certain assumptions about the future to construct tenta- 
tive description of the future. As this study is concerned with the relationship of tool and design, 
it is imperative, to explore the design process based upon the constraints and conditions in each 
unique situation. The difficulty of designing, as stated by Akin 24 is derived from the dialectic 
relationship between the objective of the design task and the design itself in which the designer 
faces the duality of solving both the problem at hand and the problem of how to solve it. 

2.3.1: Architectural design: Information Processing 

Design studies have generally adopted the psychological premises of the mechanism of 
‘Information Processing Theory’ of Newell and Simon, that underlie the problem-solving behav- 
iour of a designer. Problem-solving mechanism operates on information generated from 
memory and external environment, Figure (2.3) illustrates the processing of information 
through ‘receptors’ and ‘effectors’. The former gather information from the environment, 
while the later manipulates the environment. A processor is what mediates between these 
two functions and memory, operating on three levels: First, encoding the information 
provided by receptors. Second, transforming the codes of symbols and their relations. 
Third, decoding the internal symbols into information to be transmitted to the environment. 
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Figure (2.3): Information -processing system (After: Newell and Simon, 1972: p.20) 

Applying this theory to architectural design is adequate. Akin argues, that there are 
three assumption 25 built upon the review of the theory: 

1) Design is a form of problem-solving where decisions are made towards the fulfilment of 

objectives 

2) The end-product is not an outcome of independent arbitrary process but rather of a 

preceding cognitive activity. 

3) Despite the fact that different designers’ knowledge and behaviour may vary, their 

information handling capabilities are essentially similar. 
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Thus the Information Processing System appears to be applicable as an Operating 
Model. However, it may require a hypothetical framework to allow the examination of 
particular relationships. As part of Design Information Processing System, this study 
offers a detailed classification that resembles Akin’s Model. The proposed model of the 
study spans two levels of abstraction ranging from the model of Information Processing 
System illustrated in Figure(2.2), to a supporting model of Design Processing mechanism, 
Figures (2.4, 2.5). The suggested supporting model of graphic processing consists of the exter- 
nal representation (drawing), and the organisation of memory as the two attributes of Information 
Processing System. This could engender a better understanding to the basic question of the 
study; the relationship between the two processes of design and drawing. 


Knoweledge about | 
design problem and 
solutions 


Receptors; Knoweledge 

Acquisition 


Effectors: Information 

Representation 


smmm 

Proctsiort 

in design 

Information 

Transformation 

4 

sx: SWSSSw-t 


DESIGN 

KNOWELEDGE 




Figure (2.4): Design information -processing system After Akin (1986) 


This investigation starts with a hypothesis that defines a relationship between thinking and 
drawing as an associative relationship where both formulate a unified conceptual process. The 
conceptual process is then can be verified within a proposed model as a process determined by 
the designer’s problem-solving behaviour as revealed in the associative process. 

It is argued that three types of knowledge are explored by designers in the formulation of 
design decisions; these are identified by the Human Science and Advanced Technology Research 
Centre (HUSAT) 26 as follows; 

i) Domain Knowledge: background knowledge through learning and experience. 

ii ) Task Knowledge: information about design task. 

iii) Device Knowledge: knowledge of design medium, i.e. Sketching, or CAD. 

This set of knowledge operates on a complex pattern of interaction, however, what 
characterises these operations is the continuous ‘acquisition’ of knowledge or information 
within each category throughout the design process. This acquisition involves a complex 
process of ‘remembering’, ‘relating’, ‘composing’, ‘deducing’ and ‘evaluation’. Bloom argues 
that a situation involving knowledge requires both organisation and reorganisation of the task 
to furnish the suitable signals and cues linking it to the knowledge the individual possesses. He 
explains that “the task for the individual in each knowledge test situation is to find the 
appropriate signals and cues in the problem which will most effectively bring out whatever 
knowledge is filed or stored” 27 . 
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Design cognition, then involves the three levels of knowledge: The domain of architec- 
tural knowledge (designer’s background), tool knowledge (design medium), and the design 
task knowledge (design problem). This appears to be highly applicable in the context of architect’s 
background, i.e. education, learning process and experience. 

Professor Andrew MacMillan 28 in the development of the traditional holistic approach to 
the solution of architectural problems at the Mackintosh School of Architecture, explains the 
role of the three divisions of Cognitive, Affective, and Psychomotor as it is based on Bloom’s 
taxonomy of educational objectives: 


i) The ‘Cognitive’ with the sub-division of: [knowledge, comprehension, application, analysis, synthesis 

and evaluation] is an area where the objectives deal with recognition of knowledge and the develop- 
ment of intellectual abilities and skill. ‘The development of a personal vocabulary of knowledge" 

ii) The ‘Affective’ with the subdivision of: [receiving, responding, valuing, conceptualisation, organi- 
sation, and characterisation] is an area where knowledge is applied within the context of the 
development of attitude. 

iii) The 'Psychomotor’ is an area that deals with the development of holistic comprehension and ac- 
tion, through application of knowledge development of graphic skills, the ability to visualise and 
draw. 

Design for the purpose of this research is defined as a dual mode of exploratory search 
and explanatory exercise; a shuttle course of action of continuous modification of alternative 
solutions and the predicted effects of these proposed actions until a satisfactory correspondence 
is achieved. Designers in this situation rely on knowledge, which in theory encompasses the 
three levels of knowledge acquisition stated earlier, where in reality these are linked as one 
dynamic entity that changes as the designer process unfolds. 

The conceptual framework on which this study bases its approach to design knowledge 
representation aims to examine the mechanism involved the psychomotor or device knowledge 
in the process as a factor not yet fully investigated. To correspond with the three type of knowl- 
edge, this taxonomy provides the basis to found a framework of dual modes: Exploratory and 
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Figure (2-5): Design information-processing system 
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3.1 : A REVIEW OF THE EVOLUTION OF ARCHITECTURAL DRAWING 


Architects work creatively within the sphere of visual communication, and they find and 
examine their information in pictures. It is drawing that remains associated with the architect, it 
is his writing, his method of expressing architecture. 

Architecture is one of those disciplines that is born within the confines of a sheet of paper. 
Drawing is a fundamental part of the architectural discourse, the basis of all creative work and 
is a direct way of making a vision visible, so that an idea becomes communicable. 

Indeed, most scholars’ writing on drawings have pointed out that drawing is the most 
primitive form of expression of man’s artistic creativity. Leporini traced the early phases of 
drawing back to prehistoric times. Its original form is the out line, the projection of a formal 
limitation on the surface, as recognised from prehistoric drawings of the mammoth. This 
expresses the search for the empathy of the people of these early periods of when human 
culture is confronted with the reality of nature 

The link between drawing and architecture can be traced back to ancient Egypt if not 
before. Drawings and roughly scaled plans on papyrus and slabs of limestone document the 
early use of architectural drawing as the medium of making architecture. 

According to Broadbent, “..the first architectural ‘drawings’ have been found elsewhere at 
Saqqara. These too are dated as approximately 2800 BC; one of the best preserved consists of 
a limestone chip, an ostrakon , some seven inches across, on to which a curve is drawn in ink 
with vertical lines extending below it and certain figures which can be interpreted as dimensions 
in the Egyptian system of measurement, cubits, palms and fingers”. 1 

This, may mark the initiation of a means of conceiving architecture which has become 
ever since the medium that has been utilised for the communication of ideas. In addition, there 
are a number of significant events which have occurred during the history of drawing that have 
given it a new dimension which implies depth to the linearity of its history, Figure (3.1). 


2oth century 



Figure (3.1): diagram shows the significant events in the history of architectural drawing that implied dimension of depth. 
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3.1.1: Projection 

One of the most important aspects of architectural drawing is its transmissive commu- 
nicative properties. Evans, refers, to the story of the origin of drawing by citing one particular 
relevant event; 2 as shown in Karl F. Schinkel’s painting of 1830, Figure (3.2). As an architect, he 
chose a pastoral scene with shepherds and shepherdess showing the tracing of shadows on a 
naturally exposed rock face made by the light of the sun. Significantly, this addresses the 
original story of drawing as a function of projection with the elements required for the sun’s 
projection as: a source of light, a subject upon which it plays, a surface behind the subject and 
something to trace with. Evans argues, that Schinkel uses the sun as a source of parallel rays 
of light. This corresponds to ‘parallel projection’ (based on parallel projectors). 



Figure (3.2), The Origin of Painting, by K. F. Schinkle, 1830, ( R. Evans, 1986: 6) 


Although the geometric principle of parallel projection was understood in late antiquity, 
Claudius Ptolemy having described it in a work on sundials around AD. 300, evidence of its use 
in architectural drawing is not found until the fourteenth century. The earliest more or less 
consistent orthographic projection of a building to have survived is a large, detailed elevation of 
the campanile of S. Maria del Fiore, preserved in the Opera del Duomo in Sienna and thought 
to be a copy of an original by Giotto 1334" 3 . 

This evidence marks two of the most ‘imaginative steps’ ever taken. One is the abstract 
conception of the projector line. The other is the ability to conceive the representation, i.e. an 
inquisitive mind with the ability to visualise spatial relationships is necessary and this ability can 
only be gained by the practise of projective geometry. 

Drawing has been proposed as the principal locus of conjecture in architecture. Thus, 
one may suggest the emergence of two other aspects significantly linked to projection; scale 
and ratio. For the latter, Evans points out “not all proportionality is reducible to ratio, yet it is only 
as ratio that it has been admitted in to architectural theory” 4 . 
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However, these two aspects have been derived from the relationship between drawing 
and their object is a question of translation and transmission. This has suggested a new 
mode of architectural drawing as more abstract in appearance and since orthographic draw- 
ing does not correspond to any aspect of our perception of the real world, the reading of 
these drawings can be difficult. Perspectives are easier, since “orthographic projections are 
more commonly encountered on the way to buildings while perspective are more commonly 
encountered coming from buildings” 5 . 

Dubery and Willats report 6 , that it was not until the beginning of the eighteenth century 
that the full potential of orthographic projection was realised by Gaspard Monge, a French 
military engineer whose method of projective geometry was on the French secret list. Firstly, 
horizontal, vertical, and oblique projection are systems which have been developed as ex- 
tensions of orthographic projection. Horizontal oblique projection appeared first in Egyptian 
wall painting, Figure (3.3), within the context of perception, it is mentioned as an aspect of 
the system, that Gestalt psychologists think that the brain corrects the visual image to give a 
picture in the mind’s eye which is closer to what we know of an object than to what we see. 



Pictorial Effect Projection System 
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Figure (3.3): Painting of a banquet (detail, from Thebes. 
Egyptian, New Kingdom, (F. Dubery, et al, 1972:16) 


Figure (3.4): After Forseth, 1980, p.10 


Secondly, vertical oblique projections are obtained empirically by adding top and front 
views together, Figure (3.4), rather than the side and front view as in horizontal oblique. This 
system is known to architects as axonometric projection which was not used coherently until 
the architectural drawings of Choisy in the 1880s. Later the De Stijl group popularised the 
system in 1920s, and more recently it became a noticeable feature of James Stirling’s drawn 
work. 

It is argued that the axonometric presents a miniature of reality, Cohen (1978:2) 7 , 
suggests that because a miniature can be perceived all at once, it permits knowledge to 
proceed from the whole to the parts rather than from the parts to the whole. Axonometric 
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projection is an appropriate system to architectural design drawings, its use has become 
more wide spread. For example, a James Stirling, axonometric could communicate 
information about a building, that is otherwise impossible. The use of the worm’s eye 
axonometric, Figure (3.5), was to draw attention to the parts of his building as fragments of a 
sequence of linked elements. 

Thus the axonometric is a medium for the architect that provides another dimension 
for the communication of intentions. In general, however, pictorial drawings are usually 
made to promote understanding and to suggest how the architect intends his building 
to be experienced. Perspective drawings can be seen a systematised representation 
of real experience. 



Figure (3.5): James Stirling, Queen’s College Oxford, axonometric, (Cohen, 1978: 3) 
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3.1.2: Perspective 

Perspective is considered as the most significant contribution to the architect’s ability 
to visualise an architectural design solution and convey it to a larger audience. Powell and 
Leatherbarrow report that “Leona Battista Alberti (1404-1472), was the first to codify the 
system of one point perspective in a written treatise. He probably derived his system from 
Brunelleschi (1377-1446), who carried out practical experiments in setting perspective (views) 
using peepholes and mirrors” 8 . 

This system of technical drawing was a significant development in the evolution of 
architectural drawing. Its importance derived from the fulfilment of the need to represent 
our spatial perception to correspond to our visual system which is designed for spatial 
judgement. Fraser and Henmi argue that perspective marked a crucial turning point as it 
serves to symbolise the ideals of the Renaissance era. 



Figure (3.6): Central Italian School, late fifteenth century, “view of an ideal city". 30‘x 56. 5‘, (Fraser, et al., 1994: 75) 


Perspective came to represent an architectural content and the mode of seeing 
and ordering the world. It forms an ideological framework. Furthermore, as used into late 
fifteenth century paintings such as the ‘view of the ideal city’, Figure (3.6), perspective 
constructed both the axial organisation of the Renaissance. Fraser and Henmi indicate 
“sight is parallel to architecture in a manner that allows a vanishing point to occur essentially in 
the centre of vision,” 9 whereas during the Baroque period, where representation was influenced 
by two point perspective, the character of the view is non centrist. 

Thus, perspective has an impact on our perception, and it has been utilised by architects 
to that end. It is argued that our vision itself can be influenced by the ‘idealised vision of 
drawing’. By changing the conceptions of what we experience “perspective is not a mirror of 
reality (...) perspective is monocular and therefore presents a fixed view with a uniformly clear, 
focused picture rather than the reality of binocular visual perception with its constantly adjusting 
focal depths, areas of attention and clarity.” 10 . Architectural perspective is also susceptible to 
measurement, i.e it is scale 

The invention of projection and perspective as two systems able to convey information 
and intention, so that one may classify these systems as drawing, were the significant events in 
the evolution of architecture and architectural drawing. 
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3.1.3: Reprographics 

Architectural drawing can also be viewed from another angle where the impact of the 
technology of the ‘reproduction’ and the ‘print medium’ can be explored. These inventions 
revolutionised architectural drawing as well as books. The growth of the print medium had 
encouraged a proliferation of ideas through publication. This encouraged the skill of cartogra- 
phers and engravers who required drawings to be reproduced and maps to be copied. 
After 1650, the pantograph was in general use and provided a mechanical solution to the 
problems of copying, rendering, and enlarging drawings. 11 

The earliest method for copying drawings was to take off each dimension separately with 
the points of a pair of dividers and transfer them from the original to the new drawing. Marking 
the paper with a prick, the marks were then connected up to form the copy. By the end of 
sixteenth century, the Italian architects including Palladio, had begun to use a ‘pricker’ a 
needle-pointed instrument to mark through the important angles or outlines of an original drawing 
on to another surface. Pricking, though, continued to be the method of copying until the second half 
of the nineteenth century when it was replaced by the newly invented tracing paper. 

The tracing process was basically applying pressure to drawing paper without puncturing 
it by a tracer [a blunt tapered instrument]. Despite the fact that various forms of transparent 
paper were available in Europe from 1700 AD., the acceptance of tracing papers as a method 
of copying architectural drawing did not become in the use until 1840, and was more widely 
used after the blue-print method of reproducing drawings was established around 1880. 12 

One may state that these inventions, tracing paper in particular, have had an important 
impact on architectural design which developed as a process of trial -and-error. This impact 
can be examined within the framework of the relationship between drawing and thought, where 
a level of interaction occurs between the pattern of thought and drawing through the conceptual 
process. 

3.1.4: Computer generation 

Over the past decades, computing has had an extensive impact on architectural prac- 
tice, education, and research. Gradually the, varied roles of the computer in architecture 
have crystallised. A system of categorisation is suggested here derived from a particular 
computer application in which these roles impact on the different stages of the architectural 
design process. 

Four basic roles have emerged in computing applications during the last decade. 
Drawing, analysis and appraisal, information handling, and design methods. First, because 
drawing is a primary mode of communication in architecture, computer assisted drawing has 
become the most widely applied role, particularly for productions drawings. Computer aided 
drafting has revolutionised both the process and the production of architectural drawings. The 
use of the computer is recognised in three main drawing areas; sketches and diagrams, 
three dimensional solids, and rendering . 
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Second, is the role of the computer in building analysis and appraisal. It is introduced as 
a support tool for the process of building design and performance analysis. The computer’s 
ability in quantitative modelling and simulation providing a powerful support for a designer to 
examine and assess complex design performance. This role can more clearly be seen in the 
many energy and structural models which have emerged. 

Third, in consequence of the distinguishing characteristics of the computer in storing and 
retrieving information, on-line databases have assured a critical importance. Databases of 
design principles, standards of performance requirements, and building codes and regulations 
are among the basic uses of a such capability. Recently, a database of images of well known 
buildings and textual annotations has been developed for distribution on electronic media. 
Future information systems aim to enable designers to record their rationale for decisions, 
making this information available to designers called in later in the building’s life cycle to modify 
the original design. Information systems for architectural design, however, have not yet been 
integrated with tools for drawing and modelling. 

Finally, the diverse range of design approaches and methods is now being explored. The 
varied divergent approaches are derived from the questions of design theory and method. 
Descriptive and prescriptive models are being explored through the computer. Its role as a 
design tool is within an argumentative state. 

More recently, computing has had a growing impact on architectural drawing. However, 
the use of the computer did not become a central issue for architects until the advent of more 
advanced computer graphics in the 1 960s. Interactive computer graphics have become the 
innovation that meets the expectation of the architectural profession. 

Architects, with few exceptions, use computers mainly as a draughting tool. Other 
computer applications, such as design and performance analysis and design databases, are 
increasingly in use. The computer can be seen as one of the most influential contributions to 
architectural communication in the twentieth century. 

3.2: The Integral Role of Drawing in Architecture 

A study of the history of architecture is a study of drawings because of the way in which 
architecture has been recorded. It is argued that drawing is an integral part of a belief in 
architectural precedent and typology which gives relevance to history. 13 

Architectural history and drawing are interdependent, with the latter serving as a 
media for the former. However, because of the type of drawings and the kind of informa- 
tion it conveyed, a state of integration has emerged, whereby drawings in architecture 
can be utilised to promote the understanding of an architect’s intentions in different ways, 
and to generate a basis for communication on many levels as exploration, presentation, 
or construction. 

The analysis of the relationship between the mental patterns and representation types 
and media can be based on an understanding of the nature of ‘visualisation’ as a process. 
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Since drawing has always been the means of arriving at an understanding of the essence of 
architecture, it is worth mentioning that the individual mode of conception may vary. So that 
Michelangelo (1475-1564), preferred to make clay models of proposed buildings rather than 
drawings, 14 . Gaudi’s visualisation method relied almost exclusively upon a three dimensioned 
form of visualisation, through a series of inverted wire and canvas models, whereas Frank 
Lloyd Wright, according to his testimony, processed images in his mind and never started 
drawing before these images were formulated entirely in his head. 

Most architects, however, seem to practise extensive sketching until the ‘concept’ is 
readable and communicable. Obviously, the key-role of drawing in architecture is in envision- 
ing; drawings should serve the intended vision in its conceptual state. The conceptual dimen- 
sion legitimising drawing as a language. As Evans, argues, : 

with our minds fixed on the predominance of language we might 
even risk enclosing architecture within its own compound, denying it 
communication with any thing else to preserve its integrity. This would 
be possible, yet it seems very unlikely to occur because, for architec- 
ture, even in the solitude of pretended autonomy, there is one unfailing 
communicant and that is drawing . 15 

Thus, drawing has always been highly integrated with architecture, so that drawing 
and architecture are two levels of reality, where drawing can not be seen in the same light as 
the building it is supposed to envision. Perceiving drawing and its integral relationship to 
architecture can only be achieved through understanding firstly architectural drawings and 
their constitutions and secondly, by examining their relationship to architecture through their 
representational role, and finally by exploring their role as a medium which architects have 
been utilising to make architecture rather than working directly with the building materials. 

3.3: THE REPRESENTATIONAL ROLE OF DRAWING 

Architecture has been perceived by many as a welding of art and science, so that the sepa- 
ration of the fine arts and the practical arts (technology) is implicitly impossible. This is the reason 
behind the tendency to develop a form of architectural representation common to both art and 
science. Aspects related to creativity and aesthetics have been thought of as belonging to the 
realm of art, whereas issues such as function and performance are often linked to logic and ration- 
ale, the two attributes of science. 

What encompasses the tangible and aesthetics, the scientific and the artistic in architecture, is 
drawing. A question of what representational forms architectural drawings can catalyse must be ad- 
dressed as a key in identifying the possible approaches to exploring the catalytic role of architectural 
drawing. Vesely argues 16 that the conflict of representation has been part of Architecture throughout 
history. This is because architects have never presented their work in a technical or economic context 
alone, but chosen rather a language full of references to historical and social meaning to symbol and 
style. These intentions, however, have an interchangeable interaction with architectural drawings. 
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The architect’s intention is fundamental in shaping the particular perceptual context of his 
drawing. The conceptual mode exists in many patterns and each one generates a definite 
representational framework. It could be argued that drawing is the language of architectural 
design, and studying in depth the changes in language usage, vocabulary, expressiveness, 
and drawing style may reveal how drawing has influenced thought. Hewitt 17 , suggests that if 
the approach to drawing is to provide primary clues to thought processes and ideas as they 
have occurred during different historical periods, this may generate a methodology that would 
avert the dual problem of architectural drawings as representations of artefacts (buildings) as 
well as being in themselves works of art. 

High Renaissance drawings may be introduced to illustrate the representational role of 
drawing. Pierce refers to the deduction of James Ackerman who suggests that the plan 
dominated High Renaissance architecture. The drawings of the period are often found in- 
complete, with no indication of the exterior. The outer surface is not considered, “Ackerman 
deduces that the High Renaissance architect had a painter’s concept of architecture; archi- 
tects imagined themselves at the centre of their projects looking outward.” 18 . This is the 
reason behind their attachment to the central plan and ‘scenografia’. 

Approaching representation, this thesis argues, may require a framework, with three major 
categories covering the ways in which architects utilise drawings: 

3.3.1 : The Representation of Space-volume and Materiality 

This category can be seen as the general framework that encompasses the representa- 
tional role of architectural drawing in conciliating a state of ‘mental construct’. Professor Andrew 
Macmillan 19 , comments, that if architecture is a physical container of human activities, then 
drawing is the mapping that represents the ‘order’ and ‘structure’ of these human activities. He 
argues, that architects are concerned, with two major representational roles of architectural 
drawing: the representation of space and of materiality 

1 ) Representation of space. Throughout the history of architecture space has been the criti- 
cal element in making architecture. Architects have developed various ways of representing 
space. The perception of a spatial relationship is considerably affected by the method of projec- 
tion used. It may appear significantly different when representing space in pure plan, 
axanonmetric or in different levels of perspective views. 

2) Representation of materiality, Architects use drawings to examine surfaces and materiality. 
This role assists the architect to explore, to understand, and to present his building. 

3.3.2: Representation of Intent: 

This basically deals with representation within a conceptual framework that covers four 
basic modes: 

1) Referential : representation within this mode tends to play a referential role with drawings 
offering a way of seeing, varying from simple diagrams to detailed sketches of existing buildings. 
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2) Exploration: The representation of design initiation and development. This type of draw- 
ing has been utilised by architects with focus on exploring solutions and ideas. 

3) Presentation: The intention within this mode differs from the above two. Architects draw 
here with a focus on communication with others, they tend to present a mode of persuasion 
through graphic charisma. 

4) Visionary : exploiting the potential of drawing to expand the boundaries of architecture . 


3.3.3:Polemical representation 

This approach is based on exploring the presentation of attitudes and ideology. Hewitt 
has remarked, that conceptual patterns are related to styles, schools and movements, and 
suggested three broad categories of this mode of representation: 

1) A macro-cultural; as an international mode of conception, a single artistic culture, on a 
given epoch such as the fifteenth and sixteenth centuries where the true order of reality was 
mathematical, and mathematical forms were therefore the most adequate representation of 
the universe. This was a crucial element in terms of representation particularly in architecture. 


2) Micro-cultural; a school-related mode of conception, groups of designers participating in 
a particular movement or trained under a particular pedagogical regime. 

3) Individual, individuals with an extraordinary creativity, may influence other designers in 


various ways. These individuals rely heavily on drawings to represent their ideology. 


30 


THE INTEGRAL ROLE OF DRAWING IN ARCHITECTURAL CONCEPTION 




1 . G. Broadbent, Design in Architecture: Architecture and Human Science, John Wiley & Son. Ltd. 1 973, p.31 . 

2 . R. Evans, Translation From Drawing to Building', AA Files, No. 12, London, The Architectural Association, 1986, p.6. 

3 . Ibid., pp 7-8. 

4 . Ibid., p.15. 

5 . Ibid.,p.21. 

6 . F. Dubery and J. Willats, Drawing Systems, London, A Studio Vista / Van Nostrand Reinhold, 1972, p.12. 

7 . S. E. Cohen “History as Drawing”, JAE Journal of Architectural Education, Volume XXXII No. 1, Sept., 1978 pp.2. 

8 . Masterpieces of Architectural Drawing, (ed.) by Helen Powell & David Leatherbarrow. Obris Publishing Ltd., 1982, p.15. 

9 . 1. Fraser and R. Henmi, Envisioning Architecture: an analysis of Drawing, New York, Van Nostrand Reinhold, 1994, p.75. 

19 . Ibid., p.76. 

^ M. Hambly, Drawing Instruments: 1850-1980, London, Sotheby, 1993, p.19. 

’2. Ibid., 127. 

13 . Cohen, op.cit., p.2. 

14 . Powell et. al., op.cit., p.21. 

15 - Evans, op.cit., p.12 

16 . J. Vesely, “Architecture and the Conflict of Representation’, AA files No. 8 The Architectural Association, January 1985, p. 21. 

17 . M. A. Hewitt, “Representational Forms and Modes of Conception: An Approach to the History of Architectural Drawing”, Journal 
of Architecural Education, vol. 39/2, 1985, p. 3. 

18 . J. S. Pierce, “Architectural Drawing and the intent of the Architect”, Art Journal 27, No. 1 Fall, 1967, p. 49. 

19 . Professor Andrew Macmillan, Interviewed by M. Mezughi, Glasgow, 10.45- 12.30, 18 \ 10X1994. 


THE INTEGRAL ROLE OF DRAWING IN ARCHITECTURAL CONCEPTION 


31 





4.1: SKETCHING IN ARCHITECTURAL DESIGN 


Many definitions of architecture have been put toward. Le Corbusier for example, 
argues that architecture is a conception of mind and must be conceived in the head with the 
eyes shut. Only in this way, can one really visualise a design. 1 

1 5th Century: 1 8th Century: 

Quattrocento Ihe sketch as drawing type 

trial imd et for 
due to paper making. 


I I I 18th century 

{y raaBaga 

Figure (4.1): diagram shows the evolution of ‘sketch’. 

When the process of design started to be visible, architects were learning, experiment- 
ing debating and above all drawing. Providing a continuous record of the debate regarding 
appropriate architectural expression. Traditionally, architects have preferred to have their 
buildings and drawings rather than their words speak for them. For an architect to write 
about architecture is equivalent to super imposing one language upon another. Sketching is 
a tool through which architects express, themselves or analyse structural ideas. Kulterman 
points out that architectural drawings in themselves are of an ambivalent nature for “on one 
hand, they occur in various stages in the conceptual design process, and in this form are 
reflections of the designing architect. On the other hand, they are comprehensive sketches, 
or notes, that communicate totalities or details of a building which are directed to either the 
builder or the client” 2 . 

Sketches and sketching date from the fifteenth century in the wake of revolutionary 
advances in paper making. As Schapiro, states, “we take for granted today as indispensable 
the rectangular form of the sheet of paper and its closely defined smooth surface on which 
one draws and writes” 3 . Trial-and-error as an exploratory path became possible for both 
architects and painters. This helped formulate the ‘empirical process’ of architectural design 
which developed around 1500 which has remained with us right up to the present, and 
indeed is the way that most designers use the media today. To Leonardo da Vinci (1452- 
1519), sketches, Figure (4.2), were a means of scientific research that encompassed the 
visual and mechanical arts and architecture. 


Beaux Art» : 
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Figure (4.2):L.D. Vinci, plans for a spinning wheel c.1490, Biblioteca Ambrosiana, Milan. (Feldman. “Varieties of Visual Experience, 1967. p.81) 
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In the sixteenth century the principles of drawing and design were identified with the 
‘inner idea’ which became fundamental to the meaningful construction of the work. The users 
of the new method included almost all the prominent architects of that century from Barmante 
(1444-1514) to Michelangelo (1475-1564). However, it was not until the eighteenth century 
that architects developed the sketch as a drawing type in its own right. Hewitt remarks, 4 that 
the first significant use of sketching as a codified instrument of architectural design came 
through the ‘French Beaux Arts’ system, which has been linked to the institutionalising of the 
architectural profession and the formalising of architectural education. Porter shows how, the 
obsession with graphics reached its climax in the ‘Beaux Arts’ engendering the belief that 
virtuoso draughtsmanship was the key to architectural excellence. 5 The ‘Beaux Arts’ sketch, 
however, is fundamentally different from the free abstract ‘idea-sketch’ which emerged in the 
twentieth century as an icon of architectural intention. 

Reidemeister has noted 6 that the sketch is a tool which can express or analyse an idea. 
Joseph Paxton initially sketched his ideas for the design of the Crystal Palace Figure (4.3), 
with the intention of using the sketch to demonstrate a principle and elicit a dialogue. This 
intention emerged more clearly with the coming of Modern Architecture and the introduction of 
constructive function-oriented design. 



Figure (4.3): Sir Joseph Paxton (1801 - 1865), British First Sketch for the Great Exhibition Building. 1850. 

The Bauhaus and the Avant-Garde fostered the advent of abstract Gestalt 
conceptualisation, and the linkage between abstract art and architecture made the sketch less 
directed at appearance and persuasion, (Hewitt, 1 989: 1 63) 7 . Freehand sketching, though, has 
a long architectural tradition. Designers such as C. R. Mackintosh, Le Corbusier, Louis Kahn, 
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and Alvar Aalto had always recorded buildings in their sketches on their travels, sketches which 
were to have a profound influence on their later work. 

The act of sketching is still the most valuable experience for the designer as it exer- 
cises a co-ordination between the various sides of the designer’s thinking, seeing and draw- 
ing. In addition, the role of the sketch as an illustration of the conception has an overlay of 
‘individuality’ and personal expressiveness as a form of self expression. 

A literary review of the relevant studies has been conducted, revolving around three broad 
categories: ‘referential’, ‘communicative’ and ‘conceptual’. 

4.2: SKETCHING AS REFERENTIAL 

One of the vital roles of sketching for architects is as a source of reference. Referential 
drawing maybe thought of as the architect’s record of discovery, 8 . It is generally fragmentary in 
nature and gradually develops into a more fully elaborated composition when remembered and 
united with other themes. Le Corbusier states, their hands and minds become passionately 
involved in an intimate investigation which can reveal varied expressions of the same object. 

This variety is derived from the architect’s perceptions of the ‘inner force’ of a viewed 
object. Different architects can view the same object in different ways. For example, Le Corbusier 
and Louis Kahn, have sketched the Athenian Acropolis. Their drawings reveal the different 
ways they viewed the object. These differences evolved through the different emphasis each 
architect has put on particular elements, to depict their different perception of the ‘inner force’ 
of the Acropolis. In Kahn’s sketch Figure (4.4), the emphasis is on an obsession with mass. 
Obviously, the mass of the rock and retaining walls were felt as impressive as the classical 
ruins of the Parthenon which they support. On the other hand, Le Corbusier’s sketch of a 
similar view reveals an obsession with the buildings, their disposition to one another and their 
relationship to the landscape, Figure(4.5). 

These examples show that the formulation of the critical relationship between seeing and 
memory is vital, permitting the qualities perceived to play their role as a source of inspiration for 
later projects. This formulation develops through a ‘dual experience’, which is an experience of 
a double phenomenon, as Fraser, et al. states 9 , confronting the subject being drawn and the 
drawing as a restatement of that subject It is a changeable interaction between object and 
author. 

Through the process of confronting the subject, two basic activities can be identified. 
One, is mental, which embodies the architect’s cognitive awareness, the conscious recognition 
of the ‘inner force’ of the object. The other, is drawing, where the architect’s intent to represent 
the ‘inner force’ he sees, determines the selection of the view, orthographic, perspective, or 
axonometric and the media e.g. pastel, charcoal or ink. 
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Figure(4.4): Louis Kahn, Acropolis, Athens, 1 951 . Pastel and Charcoal pencil on paper . 
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Figure (4.5): Le Corbusier diary sketch. Acropolis, Athens 


The function of sketching as a referential source is bounded by the interaction between 
the architect and his sketch. By referring to particular qualities of a scene through the sketch, 
the sketch is offering as evidence of his intentions, and perception. Architects as they refer 
back to their sketch book seek information, confirmation and stimulus for memories of a prior 
experience, For example, “Mackintosh’s sketch books give a valuable insight in to his process 
of design. The choice of subject, observed and recorded for future use is significant revealing 
the source of his imagery and shedding light on his interests (....). Mackintosh can be seen to 
refer to his book of architectural sketches for inspiration” 10 . 

4.3: SKETCHING AS COMMUNICATION: 

As a form of expression, sketching , has been principally used by architects to develop 
solutions to architectural design problems. It is a tool to clarify the design process. This lays the 
foundation for a direct communication between the an architect’s designing capacity and the 
realisation of this capacity through the use of sketching. 

Laseau 11 identifies, an ‘intrapersonal communication’; that each person has two kinds of 
opportunities to communicate with himself. One is through memory, the other is in the form of 
a message outside himself. The most universal activity for organising what we see, is sketching 
which involves ‘hand-eye co-ordination. Sketching is a consideration of the integrated state of 
the perceptual and conceptual thought processes, sketching is highly integrated, in drawing a 
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plan, the designer’s eye, hand, and the paper form a unified system. Therefore, sketching as 
an activity can be addressed as a theme of communication that activates the two modes of 
‘conception’ and ‘presentation’. In theory, however, an exploration of each mode on its own can 
be achieved. 

The mode of conception, there are two basic operational mechanism that form the struc- 
ture of this mode in the process of architectural design. This mechanism is generated by ‘intui- 
tion’ and ‘intellect’. According to Arnheim; 


...the human mind is equipped with two, cognitive procedure, intuitive 
perception and intellectual analysis. These two abilities are equally valuable 
and equally indispensable. Neither is unique to particular human activities; 
they are both common to all of them. Intuition is privileged to perceive the 
overall structure of configurations. Intellectual analysis serves to abstract the 
character of entities and events from individual contexts and defines them “as 
such”. Intuition and intellect do not operate separately but in almost every 
case require each other’s co-operation . 12 


The definition of the ‘architectural problem’ and its components are linked to a guiding 

-v 

theme that consolidates, organises and provides solutions. This theme in the architectural 
design process is best provided by an image which is the purpose of sketch. The two polarities 
of the mental operation, ‘intuitive perception’ and ‘intellectual analysis’ are in fact, directing the 
designer’s strategy, by a series of decisions resulting in partial solutions, which are gradually 
integrated through the graphic process of sketching. 

This graphic process, is the operational process for the mode of presentation, architects in 
the communication of their images have to develop the skill to present an idea and ability to 
choose the mode of presentation. Sketching can be seen in this framework as a language which 
architects learn and acquire or develop a vocabulary and grammar to extend what they process, 
both a knowledge-base and a skill-base for the purpose of communication. This conceptual 
dimension is the foundation for drawing to be viewed as language. Evans states: 


with our minds fixed on the predominance of language we might 
even risk enclosing architecture within its own compound, denying it com- 
munication with anything else to preserve its integrity. This would be possi- 
ble, yet it seems very unlikely to occur because, for architecture, even in 
the solitude of pretended autonomy, thPre is one unfailing communicant 

and that is drawing 13 
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4.4 SKETCHING AS A CONCEPTUAL EXPLORATION 

Drawing as a medium is highly integrated with architecture and sketching is integrated 
with all types of design and models of conception. Sketching’s relevance has evolved from 
sketching’s nature, where it extends the representational role of drawing to the dimension of 
idea-sketching. 

It is argued that “the Italian name pensieri that was given to sketches when sketching 
first became a common practice in the art and design world of the Renaissance means 
‘thoughts’... The name most appropriately describes sketches. Accordingly, sketching is think- 
ing” 14 . The significance of sketching can be seen in its utilisation in design conception. This 
significance has evolved through sketching nature and in the process, exploring ideas. The 
process creates a continuous change, in the three constituent parts of sketching, ‘imaging, 
presenting, and testing’, the major activities of design. 

Sketching as a medium is therefore, compatible with the design process. In architectural 
research, there have been efforts to apply operational definitions of ‘sketching’ and its role in 
the design process. Most of these studies have been guided by questioning the design process 
itself. A significant number have focused on the role of sketching as a process through which 
the analysis of a task and the proposing of a logical structure has taken place. 

From this area two distinctive approaches have been suggested for the classification of 
research work conducted in studying sketching first is: 

- A descriptive approach. 

- An operational approach. 

4.4. 1:A Descriptive approach 

This approach is concerned with sketching as a medium that enable architects to 
visualise their spatial or architectural conceptions. Study is based on a descriptive mode of 
analysis that provides for the categorisation of the sketches as ‘phases’, and the classifi- 
cation of the ‘working method’ of different architects’. The former has been developed in 
many ways. Graves, for instance, refers to two drawing stages, ‘preparatory drawing’ or 
early beginning studies and ‘definitive drawing’ scaled and precisely drawn. 

The ‘preparatory study’ is a type of drawing that documents the process of elaboration 
and inquiry, a medium to examine alternatives within given intentions. This classification is 
derived from an interpretation of the mechanism of the ‘idea-sketch’, which Graves suggests is, 
“able to test ideas and provide the foundation of subsequent development”, 15 , whereas, the 
‘definitive drawing’ is determined by the introduction of quantifiable elements into the design 
process, “the burden of inquiry is now shifted from the drawing to the architecture itself” 16 , 
which is the final stage in the drawing process which allows the built reality. 

Observations of a documented design process, as of Le Corbusier in the graphical proc- 
ess in ‘Ronchamp’ 17 Figure (4.6) and The Carpenter Visual Arts Centre in Boston, 18 Figure 
(4.7) are based on comparing the anticipation of architectural design in the first ‘idea-sketch’ to 
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the vestige of the first sketch idea in the final architect’s design. Thus, one can examine sketches 
as ‘passive records’ and of sketching itself as an ‘active means’ for generating design informa- 
tion 19 . These generate the basis of the second category in the descriptive approach, the ‘work- 
ing method’. Here exploration is guided by the necessity of understanding the process of sketch- 
ing as a mechanism of ‘idea-sketching’ or ‘ideation’. 




Figure(4.6): Le Corbusier sketch, The chapel at Ronchamp. 


Figure (4.7): Le Corbusier sketch, Carpenter Visual Arts Centre. 


Despite the fact that the study of sketching is a new field which has had limited exposure 
in literature so far, there already exists a number of studies in the field. Several of these studies 
deal with the representation of sketching mechanism. Herbert, for instance, identifies ‘architec- 
tural study drawings’ as those within the range of rough diagram, a personal scribble to more 
complex graphic studies that mix freehand and mechanical drawings. Herbert’s central argu- 
ment 20 , suggests, that the role of study drawings is not just of passive recording but of active 
participation in formulating the design. 

This approach to the study of sketching as an instrument of thought is conditioned by the 
consideration of how the mental and the graphic processes interact. This interactive process 
may be understood through the five properties that Herbert suggests: 

1 ) Knowledge and issues of the design task impose pre-existing order to be embodied by 

the sketch. 

2) Sketching as a process provides the means to generate information as a designer con- 
tinuously reinterprets the lines, mark. 

3) The uncertainty that results from the integration of graphic and cognitive processes can 

be regarded as a creative factor. 

4) Sketches become a drawing of persuasive intent, in their utilisation of graphic conven- 
tion. 

5) Sketches support both continuity and change in a dynamic working process of design. 
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Mackim’s approach, 21 to idea-sketching is based on the interactive process of mental 
and graphic operation. Graphic ideation utilises three human activities ‘seeing’, ‘imagining’, 
and ‘drawing’ in a cyclic feedback process that could be fundamentally interactive. 

However, the general framework of sketching as conceptual exploration is illustrated on 
two levels of ideation, strategic and tactical. The former employs the mode of ‘graphic-ideation’ 
as ‘gestational’, its purpose is to elicit visual ideas and translate them into a tangible form by 
means of drawing. This strategic mode draws a solution to the general problem, where it cap- 
tures only the general feature only. The abstraction of sketches is derived from the spontane- 
ous expression of the process. The tactical level, involves a process of generating concepts, 
where the emphasis stresses a particular idea. The concern is with ‘detailing’ the solution, it is 
a focused form of conceptual exploration. 

Hewitt, 22 suggests that there are three guidelines within which to examine the architect’s 
conceptual patterns: 

1) The designer’s habits of mind over an entire career must be analysed (comparison of 

drawings during the various phases of the architect’s career. 

2) The characteristics of the architect’s drawings: 

i ) media of sketching. 

ii ) type of sketching. 

iii) mode of sketching. 

3) Using the idea-sketch as a key to the ways in which forms were conceived and repre- 
sented. 

Alvar Aalto was the case study for Hewitt, 23 who states that the amorphous forms of Alvar 
Aalto’s works are ideally reflected in his drawing style. His analysis was geared towards under- 
standing Aalto’s attitude to the continuity of space in plan and section. 


4.4.2 An operational approach 

This approach is concerned with the illustration of different ways drawings have been 
used in design. It is an attempt to classify and formulate a hierarchical structure of graphic and 
design processes. There is a clear correspondence between the kind of design constraints 
considered by the designer and the types of design representation used ‘verbal / graphical’, 24 . 
Furthermore, studies dealt with the processing of information endeavour to explore the design- 
er’s behaviour within the intuitive design process. 

Studies on human behaviour can be classified into two major categories. One, is a well 
constructed and defined controlled experiment where the components of the behaviour can be 
parametrized and measured by the means of two techniques; the ‘reaction time studies’ and 
‘eye fixation studies’. Both techniques requires a hypothesis about the existence of the ‘behav- 
iour’ that can be decomposed into components. The other experimental attitude is concerned 
with less quantifiable data. Akin explains, 25 that the suitability of the ‘Protocol Analysis’ method 
to examine designer behaviour derives from the following reasons: 
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1) It provides a context in which a task environment, such as design, can be explored in its 

entirety (aggregated format). 

2) A priori experimental hypothesis about the task environment are not essential. 

3) It can provide rich data in the form of verbal protocols as well as reaction times and or 

visual attention cues. 

Design studies within the operational framework have generally adopted the ‘protocol 
analysis’ method of Newell and Simon, 26 which has been designed as a tool to deduce the 
mechanism of the information processing that underlies the problem solving behaviour of a 
designer. Thus, it requires that the ‘behaviour’ can be traced in a representational form of 
verbal and graphic protocols, and are recorded on video \ audio tapes or sketching. 

Studies conducted within this operational approach, have attempted to establish a model 
for the process. This framework, is then tested against empirical data. In her study of the 
process of sketching, Goldschmidt 27 aimed to examine the two questions of what kind of 
reasoning does the sketch represent? And why is it so indispensable as a design thinking aid. 
She argued importantly, that by sketching the designer does not represent images held in mind 
but creates visual displays which help bring about images of the entity that is being designed . 

It can be argued that through the analysis of architectural drawing, it should be possible 
to understand how a mode of conception might evolve. The analysis of the mental patterns and 
representation types and media would be based on understanding the nature of visualising 
process. 

What differentiates sketching as conceptual exploration, or as referential is that 
the subject in the former is not visible whereas in the latter it is. The difference between 
sketching as conceptual exploration and as communication can be more easily be seen 
as Mckim points out: 

graphic ideation is not to be confused with graphic communica- 
tion. The former is a formative process concerned with the conceiving 
and nurturing of ideas; the latter is an explanatory process concerned 
with presenting fully formed ideas to others.. ..(architect) can sketch 
freehand, quickly and spontaneously, leaving out details that he already 
understands or that he believes might concretise (his) thinking prema- 
turely; (he) can use whatever graphic idiom furthers (his thinking, with- 
out concern that others be able to understand him). 28 


The architectural design process can be determined by means of sketching and sketch- 
ing can be seen as a guiding theme in the process. In considering this strong symbiotic rela- 
tionship between sketching and architectural design, the following chapter of the automated 
drawing examines CAD application within this context. 


THE INTEGRAL ROLE OF DRAWING IN ARCHITECTURAL CONCEPTION 


41 



Le Corbusier, “If I had to teach you architecture", Focus I, 1938 

2 - U. Kultermann, “Architectural Drawings: Historical Aspects and Criteria of Quality”, DRAWING L Vol. IX No. 4, (November- 
December 1987}p. 77. 

3- Ibid., p.73 

4 ' M. Hewitt, “The Imaginary Mountain: the significance of contour in Alvar Aalto’s sketches", PERSPECTA, the Yale Architectural 
Journal, Rizzoli, 1989, p. 163. 

5 ' T. Porter, Graphic Design Technique for Architectural Drawing , The Hamlyn Publishing Group Ltd 7 Amazon Publishing Ltd. 
1990, P.10 

«• A. Reidmeister, The Sketch as a Practical Instrument’, DA1DALOS, No. 5, September, 1 982, p. 27. 

7 - Hewitt, op.cit., p. 1 63. 

8 - M. Graves, “Referential Drawings", JAE Journal of Architectural Education, Volume XXXII, Number 1 , September 1 978, p. 24. 

9 - I. Fraser, et. al., Envisioning Architecture: an analysis of Drawing, Van Nostrand Reinhold, N.Y., 1994, p.86. 

10 - H. Kimura, ’C. R. Mackintosh, Analytical Drawings: catalogue and design analytical catalogue’, Unpublished Ph.D. Thesis, 
Mackintosh School of Architecture, University of Glasgow, 1982, p. 3. 

1 1 - P. Laseau,. ’Research in Architectural Communication’. Architectural Research, edited by James C. Snyder. 1984. p. 265. 

12 - R. Arnheim, New Essays on the Psychology of Art, University of California Press US. 1986, p. 18. 

13 - R. Evans, Translation From Drawing to Building’, AA Files, No. 12 The Architectural Association, Summer 1986, p.12. 

14 - G. Goldshmidt, The Dialectic of Sketching’, Creativity Research Journal, Vol 4 (2), 1991, p.130. 

15 - M. Graves,’ Le Corbusier: Selected Drawings’, Academy Edition, London. 1981, p.386 

16 - Ibid., p. 387. 

17 - D. Herbert, Architectural Study Drawings, Van Nostrand Reinhold, N.Y. 1993, pp. 55 -62 

18 - Fraser, op.cit., pp.9-21. 

19 - Herbert, op. cit., p.2. 
so. ibid., p.2-3. 

21- R. Mckim, Experience in Visual Thinking, Brooks/ Cole CA. USA 1980, p.121. 

22- Hewitt, op. cit., p. 1 64. 

23. ibid., p.1 64. 

24. c. Eastman, “Exploration of the Cognitive Processes in Design", Department of Computer Science reports, Gamegie-Mellon 
University Pittsburgh, PA. 1968, p.30 

25- O. Akin, “Exploration of the Design Process", Design Methods and Theories, Volume 13 No./4 July-December 1979, p. 115. 

26- A. Newell and H. A. Simon, Human Problem Solving, Prentice- Hall Inc. Englewood Cliffs, NJ 1972. 

27 - Goldshmidt, op. cit., p.123. 

28 ' Mckim, op. cit., p.124. 


THE INTEGRAL ROLE OF DRAWING IN ARCHITECTURAL CONCEPTION 


42 





5.1: HISTORICAL REVIEW 


It is imperative to review some aspects of the initial confrontation of architecture with the 
computer. Computers first entered the world of architecture via architectural-engineering firms, 
where limited parameters could be readily manipulated. As a result a set of dots or characters 
in a given pattern has become the output rather than the answer to a calculation. Eventually, 
the use of the computer for graphics has developed mainly in the processing of data, ‘feeding 
information’, as to be entered into the computer that have been conceived in terms of numerical 
and written language. 

As shown, drawing has been the architect’s principal means of storing and conveying 
information. Drawn information has emerged as a late development of spatial computer-aided 
drafting, and the reason for the delay relates to cost-effectiveness. Recently, the continuous fall 
in the cost of circuitry has brought computer-aided drafting within the bounds of viability for 
ordinary smaller offices. 

Since the late 1960s the use of computers has expanded rapidly. Computer-aided 
drafting is one of the fastest growing of the computer-based industrial technologies. In 1985, 
it was estimated that there were about 100,000 CAD work stations world wide with annual 
sales of over US$ 3 billion. By the year 201 0, the number of CAD systems in use is expected 
to have increased to over 2 million, producing US$ 10 billion in annual sales 1 . 

Computer-Aided Design or CAD, refers to any kind of activity which uses a computer to 
create, present or modify a design. The CAD term generally implies the use of computer 
graphics, in which the graphic interface has become part of a CAD system. CAD, is the design 
and drawing of images using a computer system. Through a variety of input devices such as 
‘keyboards, mice, and tablets’, drawings are rendered or sketched. Computers construct and 
display the images. 

For the purpose of this study, two broad categories are suggested for an overview of CAD 
development and evolution: Computer-Aided Sketching, and Computer-Aided Drafting. 

5.1.1 Computer-Aided Sketching 

The emphasis of programs being developed for the purpose of electronic sketching is 
generally characterised by the idea of replacing the pencil with a ‘light pen’, which is wired into 
the system. This manual device probably has emerged from the necessity of providing a 
personal hand/eye technique for electronic graphic representation similar to the familiar pen or 
pencil. 

In 1 963, Ivan Sutherland at the Massachusetts Institute of Technology, first demonstrated 
an interactive computer graphic system known as SKETCHPAD, where line diagrams can be 
produced on the screen and connected to a computer by using a ‘light pen’ positioned on the 
display to define elements of the image, such as lines, arcs and polygons. Once an image was 
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drawn on the CRT (Cathode Ray Tube), the computer could participate in the process by 
making the image move, rotate, or enlarge. 

Obviously, the computer’s digitisation ability is what ensured the possibility of manipulat- 
ing the spatial concepts electronically. Following Sutherland’s SKETCHPAD system, it was 
expected that spectacular results would be obtained by linking the architect and the computer 
by graphic means rather than by textual and numeric communication. Sutherland argues that 
“pen and ink, or pencil on paper have no inherent structure, they only make dirty marks on 
paper” 2 . This, in fact may be perceived as beneficial. The lack of inherent structure is what 
provides the aspect of flexibility in conventional sketching. Architects do not need an inherent 
structure in sketches, as Reynolds argues , 3 it is the drawing itself that contains the extent of 
the information and not what can be deduced from it. 

The possibility that the computer could become a design partner to the architect, was the 
objective of the ‘left wing’. Negroponte argued, that the technical problems of computer lay in 
the recognition of hand-drawing, so that “the two most wicked problems are overtracing and 
latching. One is a problem of understanding the graphic intentions of the hand of the user, and 
the other is a matter of recognising subject matter and content almost user-independent” 4 . He 
concluded that in order to overcome such problems, it was essential to yield the ‘idiosyncratic 
system to a knowledge-based system. However, these points must await fuller discussion in a 
later section on compatible approaches to CAD as a design tool. 

Drawings and the information they embody have proved to be the generative aspect in 
the process of conventional sketching, Negroponte has pointed out that one can acknowledge 
that one’s own sketches can suggest alternatives or strategies not originally intended. These 
suggestions arise out of recognition of the new meanings which emerge in the sketch. Sketch 
creation and recognition can be viewed as a process of ‘serial-to-parallel’ conversion. The 
basic graphic memorisation is stored in our minds as a constructive process rather than as 
developed figures. Human thoughts are inherently a parallel process and sketching is the 
materialisation of this process, since “withstanding, the duality of conscious and subconscious 
thought, design may be sequential in our heads, while the process of drawing sequential to 
spatial conversion, brings to bear additional information through inference” 5 . 

It can be concluded that digital computer’s had little influence on the design profession at 
the beginning, and that research into CAD involved a collision with two major obstacles, one 
that computer programs are not capable of making design decisions because of their entire 
dependence upon the initial information supplied by the designer. The other, is that digital 
computing characteristics have few applications to designer’s concerns with spatial concepts 
best represented in graphic terms. 

A gradual shift led research to focus on developing computer applications in other areas 
of the architectural design process, considering that the only conceivable situation in which a 
computer could replace a designer is when the designer stops thinking for him self. Reynolds 
remarks 6 that the articles and conference papers on computers in architecture throughout the 
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1960s show an emphasis on programs that aid the sketch design process. Relatively little 
attention was paid to matters such as database, management, or visualisation. Today, the 
situation is reversed for much attention is paid to programs that help the later stages in the 
building process and relatively little to design-aid programmes. 

5.1.2: Computer-Aided Drafting 

Two major aspects are useful in classifying the development and evolution of computer aided 
drafting. One is the employment of the powerful aspects of the computer, such as computa- 
tional speed, accuracy, and memory, and the other is the influence of architectural drawings 
developed during the 1930s and 1970s by architects to look machine-made. For example, 
Iakov Chernikhov’s work of 1933, Figure (5.1), can be regarded as offering a new architectural 
imagery, employing simple geometric elements manipulated in a simple operation to produce a 
composition of complex combinations of volumes using elements of line. Bruegmann states, 
that “Chernikhov was probably largely forgotten in his own country by the end of the Second 
World War (...); but it is possible that his drawings had a more influence on computer graphics 
than it might at first appear. By the 1960s his work had been rediscovered” 7 . 



Figure (5.1): Iakov G. Chernikhov, compositional Invention of combination of volumes in linear representation, Arkhitektumye Fantazii, 1933 
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A gradual shift has brought about a more definitive perception of the computer in the last 
decade, so that the machine has began to lose its exclusive association with science and 
technology and become an accepted medium in the creative arts particularly in manipulation 
and animation. 

Within this perspective of new graphic possibilities, architects have perceived computers as 
a tool with a powerful image processing technique, offering a ‘different’ set of aesthetic qualities. So 
that interest in the graphic techniques in presenting recent architecture has expanded enormously. 
One may argue that the buildings of the last decade have been influenced by the mere look of the 
computer graphics. As a result of this evolution, electronic drawing has become firmly established 
and many programs have been developed operating on a time scale of seconds, capable of the 
highest standards of draughtsmanship. 

Computer aided drafting has reached this level through extensive research in the 
last three decades. Ideas of visual principles and colour interaction have been adopted as 
accumulated knowledge, i.e. a new data bank. This has provided an essential background 
to knowledge-based systems. For instance, the mechanics of manual perspective is a long 
and tedious process and well known to the architects. Perspectives, however, can readily be 
created by computation and in consequence, computer programmes have been developed 
which provide more or less instant views from any angle on from already digitised plan, section 
and elevations. 

Obviously, the focus has been on the potential of computers with their apparently limitless 
capabilities. The success of automated drawings is determined by knowledge-based systems. 
Accordingly, numerous opportunities for highly intuitive choices should be provided. It turned 
out in practice that computers did not aid the sketching process, a smaller number of software 
packages have therefore been developed specifically for the purpose of sketching. Architects, 
however, have apprehended this software differently and have formed differing views. 

The key to this diversity can be found in looking at the computer approach to conventional 
perspective. Rosenthal supports 8 this argument as he discusses ‘sketching with 3D-modelling\ 
Conventional sketching is a procedure of two phases, an empathetic marking of images on 
paper and a period of analysis, in which one examines the marks of the sketch. The de- 
signer, usually sketches very fast on paper and spends a much longer time analysing 
these sketches. On the other hand computer sketches reverse this behaviour. Building a 
3-D model on the computer means a slow start, followed by quick manipulation on paper, 
a designer would normally create many rough sketches not all of the same object. On the 
computer, on the other hand, the base object, once carefully loaded is thereafter manipu- 
lated very quickly but only as a single object previously loaded. 

Thus, order and speed are the aspects that may influence of computer sketching. Also, 
the reverse process, may provide a new content for word ‘sketching’. For Rosenthal, the argu- 
ment is based on the key to 3-D design is to (think) of the computer as a virtual model maker 
rather than an electronic drafting machine. This view has evolved partially because most of the 
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software packages do not require a drafting-type approach to the 3-D modelling. Simple ob- 
jects can be created with a mouse click scaled, coloured, and manipulated immediately. 

5.2: COMPUTER AIDED ARCHITECTURAL DESIGN 

Three basic factors characterise the traditional design process in relation to graphic rep- 
resentation: 

1 ) The reduction of complexity in design elements. The Architects’ traditional objective is to 

deal with design elements at a high level of abstracted graphic representation. 

2) The abstraction in relation to information in the architect’s head provides a base for con- 
ception, helps to generate ‘mature’ decisions. 

3) A flexible transition from the abstract to a formative graphic representation. 

Examining these factors may indicate the extent of the compatibility of computer to this 
process. 

A different approach in which the potential of computer in representing architecture can 
be achieved. This approach is theoretically an attempt to explore both, tool and process. On 
one hand, addressing the capability of computer in particular graphic representation. On the 
other hand, approaching architectural design process within the context of digitisation. 

Research finding by Schmitt suggests that the examination of the specific criteria of the 
design process would indicate a defined area where the computer could be a useful design 
tool. Abstraction is the key-term and the essence of the process. 

‘Architectural Language’, is considered the highest level of abstraction in representing 
reality. Schmitt argues 9 that the introduction of forms of architectural abstraction is essential 
for the effective use of computers in architectural design. Research into abstraction basically 
centres on the ‘ordering principles’ that may govern it. Computers are equipped to function 
according to ‘ordering principles’. 

‘Architectural Language’ can be seen as involving a hierarchy of abstraction determined 
by constituent elements, such as ‘vocabulary’, ‘rules’, and ‘grammar’. Moreover, there are many 
kinds of languages other than the natural language. These languages have different capabili- 
ties to express relations. 

Graphic language is a representation that can play a crucial role in the systematisation of 
architectural knowledge. The quest to determine the scientific nature of architecture has been 
a matter of great concern in architectural tradition. Renaissance theorists strove to build a 
scientific basis for architecture. Madrazo points out that during the seventeenth and eighteenth 
centuries, the creation of new scientific disciplines emerged and by the end of the eighteenth 
century, there was growing concern that architecture was falling behind the new sciences in 
terms of progress. This has resulted in the attempt to construct a ‘Science of Architecture’. 

The work of Jean-Nicolas-Louis Durand (1760-1 834) 10 , summarises this effort to 
accomplish a systematisation of architectural knowledge. The task for Durand was to 
search for the generic principles that are implicit in works of architecture. His research 
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was done in two phases. One is illustrated by the ‘Recueil ’ in which an extensive collection 
and classification of buildings from the past was developed. The other phase was an analysis 
of this collection with the objective of revealing the common features, therefore, general 
principles. 

This quest for systematisation in architecture was governed by the conceptual cat- 
egorisation of TYPE in architecture. By the means of graphic categorisation, the idea of 
extracting general principles from particular cases seemed moderate to achieve. The fun- 
damental aspects of the method are: graphic and geometry. Although graphically described, 
the method of systematisation is not a mere illustration of the procedure that could be de- 
scribed by other means, it is the expression of an architectural concept by means that are 
exclusively architectural. A medium that can be utilised exclusively to represent the process 
of transfer geometry into architecture. 

The second aspect of geometry, raises the question of abstraction. The relationship be- 
tween geometric schemes and architectural forms can be perceived as levels of abstraction 
through the process of transformation. Madrazo states the significance of geometric represen- 
tation of architecture “geometric elements unlike representation of architectural form are not 
tied to a particular style; they underlie all architectural forms regardless of style or epoch. 
It is because of this that the method starts with lines rather than with representation of 
walls, columns or vaults” 11 Geometric lines though, constitute the fundamental elements 
of discipline of architecture. 

For Durand, the fundamental elements of architecture were those which can be found in 
any building regardless of style. For the sake of brevity, the illustration of Durand’s method of 
systematisation is shown in Figure (5.2,a,b,c,d). His method was based on three categories: 

a) Elements des edifices, Elements of the building: walls and openings, columns, slabs, 

roofs and vaults. 

b) Parties, Parts of the building: Porches, lobbies, stairs, lounges and courts, (the results 
'from the combination of building’s elements). 

c) Ensmble des edifices-. The combination of parties to produce a building. 

Durand’s considerations of these elements as words for the architectural language, has been 
re-considered in a similar generative approach with CAD. 





Figure (5.2a): Method of composition in the order proposed by Durand 
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Figure (5.2b): Durand, Elements des edifices: Combination 

de combi es. Roofs 



Figure (5.2c): Durand, Parties parts of the building: Porches 
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Figure (5. 2d): Ensmbledes edifices, ‘March A Suivre’ 
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5.2.1 The Computable Approach ( Generative Systems) 

In the past decade, a generative approach has been developed in parallel with the intro- 
duction of the computer in the design process. The basic principle of this approach is to permit 
architecture to be viewed as the result of computation carried out according to particular rules 
of compositions. 

These rules are introduced as components of a graphic language that can be employed 
to represent shapes, dimensions, relations of elements and parts. The employment of draw- 
ings, is then basically engaging these design functions which require spatial reference and 
relational data. Mitchell suggests in this view a condition of that if these functions are to be 
automated, then a system must be found to incorporate sufficient shape, dimensional and 
relational information into data structures used to describe buildings in computer. 

It is imperative, to detect the graphics aspect of conventional sketching in which the use 
of computer will not be as successful. In a traditional design process the scale and level of 
detail of conventional sketching may vary. The representation which incorporates level of ab- 
straction in the geometric information will not be achieved by the use of computer. 

In response to this aspect, a diverse approaches of structuring geometric description of 
building have evolved. These approaches are defined as generative and grammar systems. 

The concept of a generative system has become an 
argumentative approach in which a variety of potential solutions 
can be produced in architectural design. Mitchell refers to Paul 
Frakl’s illustration of Leonardo da Vinci’s scheme for generation 
of central plan churches, Figure (5.3), as an example of 
systematic use of generative systems in architectural design. 

Also, in referring to the classical approach to architectural design 
“it was formalised in the text books of the Ecole Polytechnique 
and the Ecole des Beaux Arts during the nineteenth century 
(the approach) was also based upon systematic exploration of 
alternative ways in which various elements from a fixed 
vocabulary could be assembled in different combinations to 
generate architectural forms” 12 . 


Use of a generative system in the architectural design process as an approach allows 
the production of buildings that basically generated by a combination of standard components. 
Such combinations can be demonstrated in a representational models. Computer-based model 
is an architectural abstraction or representation that allow a generative system to perform 
within the design process. The generative system requires particular application of rules in the 
architectural design process; the design rules. 



Figure (5.3): Leonardo’s scheme for gen- 
eration of central plan churches, as de- 
scribed by Frankl (1968). 
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Schmitt explains 13 that design rules are often represented graphically and the application 
of design rules requires a building of a practical building pattern grammar. This explains the 
notion of grammar as it pertains to graphic language, the definition of design grammar takes 
into account the analogy between natural language and design. Accordingly, relations are de- 
fined by rules the govern how design elements can be combined to design. 

1) Shape and Spatial Grammar 

The main objective of shape grammar is to provide a conceptual framework for the 
construction of design ‘elements’ or ‘parts’. Several examples have been developed within the 
context of the re-creation of the existing architecture. The basic stage is the analysis of buildings 
and the formulation of a workable shape grammar. This would allow even the building of very 
complex composition to be combined on a limited design elements and set of rules. 

Thus, shape grammar is a technique that is well suited for computer implementation. 
Stiny states that to define languages of design in response to two general aspects: 

First: The search for the way to generate alternatives or create new designs with the same 

conceptual approach, as with Leonardo da Vinci was seeking alternative forms to give to 
the central-plan church. Shape grammar in response to this, begins with a limited number 
of simple compositional ideas expressed as spatial relations defined in a given vocabu- 
lary of shapes. 

Second: The inference of grammar involved in a generative system, i.e. the inverse of the first 

problem. To begin with the analysis of the work of a limited number of existing designers, 
with a personal given style. For example, with Palladio’s villa design, the procedure would 
be to find a shape grammar that generates only these designs and new ones in the same 
style. The following examples illustrate the process of extracting the design rules of an 
existing work of architecture. Then a variety of further similar design solution can be 
generated. 

Palladian villas, Stiny and Mitchell have proposed a parametric shape grammar to gener- 
ate plans of uniaxial palladian villas, in their attempts to infer the grammar involved in the 
Palladian generative system. They began with an exploration of the rules of a parametric shape 
grammar, as direct translation of Palladio’s explicit canons of design. As has been observed 
before, Palladio’s villas are characterised by the systematisation of the ground plan, and apart 
from the porch, the rest of the design is a composition of geometrical elements with a hierarchi- 
cal character. Accordingly, eight sequential generative stages 14 were suggested: 

1- Grid definition. 

2- Exterior wall definition. 

3- Room layout 

4- Interior wall realignment. 

5- Principal entrance- portico and exterior wall inflections. 

6- Exterior ornamentation, columns. 

7- Windows and doors. 

8- Termination. 
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Considering the unit of measure employed by Palladio reveals the uniaxial villa plans are 
defined in a two dimensional Cartesian co-ordinate system with unit measure equal to one Vicentine 
foot. Grids are generated using rules derived from bilateral symmetry of Palladios villa plans. 
Thus, a sequential and perpetual application of the rules has become the basis for each of the 
above mentioned eight stages of Stiny and Mitchell, Figure (5.4), illustrates the schematic plans 
of the uniaxial villas based on the villa Malcontenta as generated by the grammar. 



Figure (5.4): Schematic plans of the uniaxial villas based on the villa Malcontenta 

Grammars have been popularised by the work of G. Stiny, W. Mitchell, and Flemming. 
Many shape grammars have been developed as in Koning and Eizenberg’s shape grammar for 

Frank Lloyed Wright’s Prairie-style houses, and for Mies van der Rohe, Ulrich Flemming used 

# 

two-dimensional rules to arrange panels producing layouts resembling Mies Barcelona Pavil- 
ion, Figure (5.5). However, as Stiny, et. al. argue, architectural design in a language defined by 
a shape grammar only produces forms generated according to certain compositional rules. 


This raises the question of other architectural de- 
sign constituent elements such as function, structure, 
symbol?. For a tentative answer, March and Stiny have 
developed the ‘associating description’ to link designs in 
languages defined by shape-grammars with description 
in other languages defined by formal rule systems, so 
that “our sketch of the logic of spatial systems in design 
now includes languages of design, languages of descrip- 
tion and translation schemes between them” 15 . 


2) Fractal: 

Fractal is the other technique that has been developed as a computable approach which 
is highly linked to the aspect of architectural creativity. Creativity in this context is defined as an 
‘original, valuable act of a high mental ability’ 

Fractal as a term has been used to describe curves and surfaces of space-filling 
character. Schmitt points out that fractals are particularly appropriate for representing architec- 
ture due to their properties such as self-similarity and structure. The performance of a particular 



Figure (5.5): using two -dimensional rules to arrange 
panels producing layouts resembling Barcelona 
Pavilion, (after Ulrich Flemming) 
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fractal programme is conditioned by certain algorithm. For instance, a Fractal programme may 
generate a recursion depth increases from 1 to 4, Figure (5.6). A similar fractal algorithm, but 
based on different increment rotation may creates the image as in Figure (5.7). 



Figure (5.6) 


Figure (5.7) 


Fractals as a research area is beginning to emerge, particularly in combination with a 
knowledge-based system. Generally, however, despite of the potentialities of CAD in these 
generative systems, it is important to note that a critical diversity may occur during the process. 
Schmitt, points out that this may develop through the misuse of these shape grammars as for 
example in the possibility of using syntactically correct shape grammars to create semantically 
wrong design. 

5.2.2:A Compatible Approach 

The compatible design approach emerges from possibilities the computer can offer within 
the traditional design process. CAD in this applications will be limited to its graphic potential. 
The following discussion explores the intuitive utilisation of CAD in architectural design. 

During the last decades, a various software have been developed. Most of them offering 
a drawing aid, to enable graphical representation to be created. Broadly speaking, these graphic 
representation can be classified into three main categories of spatial representational models: 

1) Graphic two-dimensional. 

2) Graphic three-dimensional. 

3) Graphic pictures. 

The graphic process for two-dimensional models is a representation of an object as a set 
of points that is structured with the operational process upon basic graphic elements of (point, 

line, arc), together with the primary shapes of (Rectangle/square, Circle, Ellipse, Polygon). 
Objects are represented through the process of parameters generated commands. 

The three-dimensional model is based on the ‘volume’ aspect. Volumes have been intro- 
duced in CAD as primary or Platonic solids (pyramid, sphere, cone, cube, cylinder). The role of 
computer in this model is to generate a three dimensional graphic representation of an object 
through a procedure of defining parameters. 
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Finally, the graphic picture, is a model based on computerised image that can be graphi- 
cally represented and operated through a system of scanning in images, which are then, ma- 
nipulated. 

Computer-generated drawings contain different information from the conventional drawings. 
The former represents an abstract object since the lines are defined by co-ordinates of their 
end points, whereas conventional lines have substance and structure. The automated lines can 
only be in a similar character to the conventional when they are translated from their abstract 
existence on a display screen to paper. Schmitt, however, argues that this state of abstraction 
offers new possibilities of manipulation. Manipulation is defined as a ‘skilful handling or opera- 
tion; artful management or control activity in the design process’. It allows the generation of 
mathematical formalisation, computers offer an important design support in this area. The 
manipulative capabilities of most computer-programmes are centred on transformation as a 
manipulative attitude. 

1) CAD Operating Systems: 

a) Manipulation: 

The purpose of transformation is to explore the potentialities and limitations in architec- 
tural composition, through specific changes on the graphic structure. The possibilities of these 
changes are unlimited. However, the focus will be on the type of transformation that computers 
have offered. Beeby has developed the ‘Ornament Grammar’ 16 this grammar contains the 
principles for composing design elements. Beeby utilises four basic manipulation of a unit to 
create ornament are ‘translation’, ‘rotation’, ‘reflection, and ‘inversion’, Figure (5.8), A variety of 
configurations can be derived from the operation of these manipulations and more complex 
configurations may emerge from combining these four basic operations. Repetition, is the key- 
element that facilitates all the possibilities of transformation: 

i) Translation; repetition of the unit (same orientation along horizontal axis). 

ii) ' Rotation; repetition of the unit (around the point of intersection, two adjacent sides, spiral configuration) 

iii) Reflection; repetition of bilateral or mirror symmetry. 

iv) Inversion; repetition of the unit (as it is flipped over its central horizontal axis). 



Figure, (5.8) (after Mitchell, 1990) 
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These manipulations with the propriety of ‘Repetition’ only requires standard mathemati- 
cal techniques, as for example, the co-ordinate geometry. The commonly used computer com- 
mands for the transformation by translation are : Move, Copy, Array, Offset. It operates on the 
change of object location in relation to the origin of the co-ordinate system. The command of 
Rotate is used for rotating an object, where a change of its vertices in relation to the origin of the 
co-ordinate system is developed. Mirror, is the common command in the reflection and inver- 
sion of an object. The transformation depends on mirroring an object on central / non central 
horizontal, vertical axis. 

Obviously, the computer offer rapid manipulative capabilities of transformation and this 
facility is widely used by CAD users. Repetition is one of the oldest manipulative techniques in 
architectural design, a strong characteristics throughout history of architecture. The computer, 
with its in built repetitive aspect now provides a powerful and economical manipulative tool 
compatible with traditional design. Transformation, is also an architectural design technique. 
Architects have been using this manipulative technique in many ways, Figure(5.9), as in the 
manipulative process application for the Carpenter Centre by Le Corbsier. 



I 1 

Figure 5.9: The manipulative process for the Carpenter Centre, Harvard University (T. Beeby, The Grammar of Ornaments / 

Ornaments as Grammar*, 1978, p. 16.) 

b) Grid in Architectural Design and CAD: 

The grid is a device commonly used for ordering and structuring architectural design process. 
It is a regulated approach for expressing design rules about placement of elements (design elements) 
in a lay-out. The expression of position in relation to a grid generates systematic decisions concerning 
the design solution. One of the best known uses of such a structured approach is the ‘plan libre’, 
developed by Le Corbusier. This order is represented in many examples of Le Corbusier’s work 
where Carl explains 17 that the significance of this invention is two-fold: the use of grided and layered 
space as a contextual device, and the nature of subsequent spatial gesture on those terms. 
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The purpose of an ordering device is to generate a geometrical context within which re- 
sponses in terms of positioning design elements can be made. A numbers of geometrical pat- 
terns have all been used for the generation of form and space. For example, rectilinear, triangu- 
lar and circular grids have been utilised by Frank Lloyed Wright as a basis for his designs for the 
Life house: 1938, Sundt house: 1941, and Jester house, 1938 respectively, Figure (5.10 ) 
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Figure (5.10): Life House, 1938 


Sundt House, 1941 


Jester House, 1938 


The Grid, with its regulated approach provides another opportunity for computers as a 
design tool. Most CAD programs offer simple grid capabilities. It is argued that some CAD 
programmes fail to take full advantage of the grid as a design tool but many designers find it an 
effective tool. 

Grid parameters includes two sequence variables that specify the grid’s horizontal and 
vertical spacing units. Two main concepts emerge from the use of a grid in the design process. 
One is the variety of spacing (simple square to rectangular, tartan grids) and the interface 
conditions of grids that can be grouped and used together. The other concept, is the rule of 
positioning design elements in relation to a grid or grids. 

Architects vary in their approach to the use of a grid. The determinants of the size 
regulating grids are generally two classes: 

i) Dimensions of spaces: 

This category is governed by many factors. For instance, what determine the choice of grid size 
is the designer’s geometrical and proportional preference, (square, golden section) or where 
the direction of the design itself suggests the dimension. The placement of design elements, 
this category is managed by the rules of placement. Consequently, these rules generate the 
relative grid size, i.e. the grid size in this case is justified by the superimposed grids of the 
building system. 

ii) Structural system: 

Grid systems can emerge from the directional structural system or a design complexity which 
may involve different grids in different parts of the building. 

The Grid offers much more of a compatible approach since the drawing environment can 
be programmed with lay out rules within which designers can define and work using their own 
rules, they suggest no sequence of form-generation. 
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Constraint-based programming environments have become an active area of research, 
in the last decade. A number of constraint-based drawing programmes have emerged. For 
example, the CoDraw’s Grid Manager programme 18 supports the use of grids to express de- 
sign rules, the programme demonstrating an elastic and interactive graphically oriented con- 
straint-based construction kit. The idea of the programme derives from the assumption that the 
design of the configuration of grids, and specification of placement rules can become a signifi- 
cant preliminary phase of the layout process. In view of many successful applications of the 
traditional grid approach, CoDraw’s similarly is a programme based on choosing grids and 
setting rules about the relationship of grids and placement. Moreover, in the utilisation of ‘grid 
snap’ behaviour as a feature in almost every drawing and drafting program, the CoDraw ex- 
tends support for grids and ‘grid snap’ or ‘grid gravity’ where a designer can use grid to specify 
position relations, or rules among design elements. The drawing program retains and enforces 
these rules as the designer edits the design. 

ReDraw is another program 19 that was developed as a prototype of relation-based graphic 
systems. The drawing manipulation and transformation are based on construction scenario 
regulating lines that generates a compositional framework for establishing a geometrical rela- 
tionship. Architectural composition is seen as a process of forming geometric relations of regu- 
lating lines. ‘Casa Rotunda’ of Mario Botta is illustrated in Figure (5.11), as an example to 
explain the process. It is argued, that this system provides assistance in controlling, exploring, 
and predicting the behaviour of any complex composition subject to transformation. 

Thus, geometric relations may constitute a compositional repertoire such as alignment, 
connection, parallelism, perpendicularity which provide a visible aid to the designer. 



Figure (5.11)(a) (b) (c) 

:Mario Botta’s Casa Rotunda construction lines and possible transformation (b),(c) based on the interpretation in (a) (Kolarvic, 1994) 

c) Electronic Sketching: 

This category classifies the attempts to provide with the use of computers, the basic 
aspects of conventional sketching in the exploration of design alternatives fast and variable 
together with the flexibility of low commitment. Unlike, most CAD programmes, sketching on 
computers is an attempt that responses to the perception of CAD drawings as ‘cold’ and 
‘technical’. In exploring the current sketch programmes that simulates pencil and paper, it can 
be recognised that the ability of manipulation and interactive editing offered by the computational 
environment are limited. 
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Negroponte’s argument of 1975 20 was sketch recognition is the key-stone to the use 
of CAD as design tool. The belief for MIT’s Architecture Machine was the real future of 
computers lay not in computer-aided design, but in computers that could, think in Artificial 
intelligence. This can be seen as the departure point for a growing research in the last two 
decades, that involved research communities such as ‘Visual Languages’ VL, ‘Computer 
and Human Interface’ CHI, and ‘Artificial Intelligence’ AL. Gross explains that the focus in 
research of these three communities; VL most vividly describes the requirements for compu- 
tational visual language in design and diagram understanding. Research in CHI includes the 
work on recognition cited above, graphic search and shared drawing spaces. Finally, con- 
cerning research in AL, the interest centre on visual representation and their role in reason- 
ing. The research on the area of compatible computer use is ongoing, however, the available 
programs are at a tentative stage. The discussion will examine the ways computers being 
introduced in this context. 

Recently a number of CAD programmes that have been developed as experimental; 
prototype. They aim to explore the idea of the automated design tool should support freehand 
sketching. Gross in his article “The Fat Pencil”, describes the ‘Electronic Cocktail Napkin’ 21 ; - 
written in Macintosh common lisp 2.0, as a pen-based drawing program that recognise and 
manage hand drawn diagram. The main characteristics of this program are: 

1- Recognising hand-drawn glyphs, with a typical pen-computing environment, the user draws 
on a tablet making marks in the drawing window. The program will try to recognise the 
designer’s marks as letters, shapes and lines. 

2- Recognising glyph configuration, the program can recognise arrangements of spatial relation, 
and identifies single symbols as well as binary spatial relation among pairs of selected glyphs. 

3- Tracing paper, recognising glyphs and configuration of glyphs and spatial relations is the 
backbone of the program. However, the program has provided an experimental extension. 
Unlike CAD ‘layers’, this program includes a simulation of tracing paper, Gross states that 
the implementation of simulated tracing paper adheres to the constraints of real trace. 

4- Collaboration: sharing the drawing surface. This innovation has emerged through combining 
multi-user drawing environment with the recognition features of the cocktail napkin. 


5.3: FUTURE PROSPECTS. 

The direction of the future development in design media could involve a deliberate choice. 
This choice however, may significantly be influenced by the continuing pressure that urges the 
use of computer graphics in architectural education and practice. 

As the Architects improve their skills in working with the medium and better understand 
the value of electronic representation, a change of the practice of Architecture will occur and 
perhaps a new forms of innovative architectural visualisation will emerge. 

Thus in respect to the future prospects of the CAD systems in the conceptual design, this 
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study argues that it will be conditioned by a number of influential factors. These are derived 
from the three relevant aspects that are involved in Architectural Design: Approach, Process 
and Media. 

It is argued that CAD systems should be in the hands of most knowledgeable designer, 
so they can maximise the use of their valuable time. This however, can only be achieved when 
CAD systems can accommodates the aspects of fast-moving exploration and the fluidity of 
thought process without being distracted by the use of medium. 

It is imperative to consider the critical role of eye-hand co-ordination in conventional sketch- 
ing within the conceptual process. The fluid co-ordination allow the dialogue between the de- 
signer and the medium. This is an essential factor in nurturing the creativity in the process. In 
order for CAD systems to make its contribution to the schematic phase, it must yield to the 
generic and idiosyncratic habits of the designer during the creative stage of the design process. 

The graphic user interface also, should fulfil all the needs of the architects. So, they can 
concentrate on the design rather than on what series of commands to use to record a graphic 
information. Communication between user and computer should be as simple and unconstrained 
as possible. 

Architects are experiencing the problem of most software, as these programs have been 
written by programmers who have little understanding of what architects do and how they do it. 
Also, the pressure of continuous upgrading hardware and software. Architects have never 
experienced the pressure of constant improvement, upgrading and investment in their tools. 

It has been discussed in this chapter the two suggested approaches of CAD applica- 
tion in the Architectural design as Computable and Compatible. The latter is concerned with 
the utilisation of CAD intuitively, whereas the former is concerned with the acclimatisation of 
Architectural design to the potentialities of computation. 

It is arguable though that the approach can only be suitable, when it’s intuitively compatible 
and computationally effective. This may suggest that direct input in the form of conventional 
sketching is necessary to support an intuitive conceptual approach. This also, must be 
attached to the structured CAD representation in order to facilitate the computable po- 
tentialities. According to the current use of CAD system, it should be addressed that 
efficient input considering the fluidity of thought process may require exploration towards 
how the computable potentialities of CAD systems such as precision, accuracy, speed 
and manipulation capabilities can be utilised. 

CAD systems implies significant influence on Architectural design and drawing. 
Computer as a new medium with the ability of storing and processing graphics and al- 
phanumeric information, can be seen highly influential to design approach and process. 
A new mode of conception may develop. Architects as Kroll states have not yet found 
any kind of nascent collective tradition . All computers systems seem to be culturally and 
commercially self-contained. 
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In conclusion, Architects, are in growing chasm between those who embrace CAD and 
those who disdain it. One of the most significant arguments regarding this diversity is stated by 
Kroll, “it is much more complicated to program a number of moves which are simple but varied 
than to cope with a few complicated moves which are always repeated. This is the difference 
between mechanism and process, between construction and architecture” 22 . 
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6.1 FORMULATION OF THE RESEARCH PROBLEM: 


The choice of architectural design as a research area relates to the dramatic shift in the 
way it is now carried out. Recently, the successful application of computers in architectural 
practice having revolutionised production drawing is now producing a new approach to the 
investigative procedure involved in Initial Design. The thrust is toward early stages of design 
process with the focus on the modes of conception and this particular study builds upon previous 
examinations of concept formation. It is also, characterised by investigation of the associative 
relationship of design process and tool. 

6.1.1 Statement of the Research Problem 

The formulation of the research problem is determined by the question of the extent of 
the significance embedded in the hidden role of drawing in conceptualisation. This suggests a 
strategy the path, leading the study to concentrate on exploring the design process as 
manifested in the utilisation of tool. 

The definition of drawing relates to the established drawing procedures used by architects 
to explore, define and refine their concepts. Also, conceptualisation is referred to the first 
fixation of a building concept on paper; the thinking process that regulates the generation 
of concept, a solution to a design problem. Thus, examining of the role of drawing in the 
context of architectural design will constitute the backbone of the study. 

The disaggregation of the entity of research problem (the question of drawing role in 
conceptualisation) into its constituent parts of sub-problems is a necessary step to limit the 
extent of exploration to its measurable constructs: 

sub-problem I: To establish a model of conceptual process, within which the associa- 
tive process of thought and drawing can be determined. 

sub-problem II: To analyse the design cognition and perceptual mechanism involved in 
the process of designing. 

sub-problem III: To study the effectiveness of particular characteristics of the drawing 
through the segmentation of the phenomenon 

6.1.2Hypothe$is: 

A hypothesis has been primarily derived from the literature review, and relationships 
deduced from observation and examination of case studies. It would appear that understand- 
ing of the significance of drawing as an integral feature of designing can be acquired through 
the investigation of the relationship between the two variables of conception and drawing. 

The associative relationship or interdependence evolves through a reciprocal process, 
i.e. a graphic initiation from the drawing mode and a generation response from conception 
mode and vice versa. 

This relationship expressed as a conjectural statement, can be tested within a model 
determined by two contexts of design process and drawing. The interaction between thought 
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and drawing can be revealed through modelling the design process, which permits the link- 
ing of measurable constructs to the observable phenomenon of drawing within a testable 
framework. 

1 ) The Utilisation of Tool: 

The interdependence of modes of conception and drawing is highly affected by the 
characteristics that drawing as a medium actualises: 

a) Communication: Drawing within the context of communication exerts a considerable influ- 

ence over problem solving behaviour. This influence is derived from the architect’s men- 
tal pattern of heuristic search and reasoning, that associated with graphic manipulation of 
design elements at the ‘intrapersonal’ level of communication. 

b) Content: Drawing acts as a repository of information to the designer 

2) Idiosyncrasy in Drawing: 

The effectiveness of drawing is determined by characteristics of ‘fluidity’, ‘immediacy’, 
and ‘speed’, which engender integration of data in the information processing. 

The implication of the examination of this set of hypotheses on the present application of 
CAD systems as design tools is to verify whether these systems are generally well competent 
to the needs of architects or not. 

Hopefully, the research into the integral role of drawing in both the design process and 
cognition ‘shed light’ on the interaction between thought and drawing. This may further provide 
effective guidance on the appropriate forms for CAD application for designing. 


6.2 RESEARCH METHODOLOGY 

A number of factors have justified the data collection technique of this study: First, the 
thrust of the study is towards examining architects’ designing in realistic situation. Second, the 
selection of case studies is directed less toward representativeness, than toward finding association. 
Third, as the study endeavours to investigate the interactive relationship of all three variables, the data 
has to represent both types of drawing: conventional sketching and CAD. 

A flexible technique for data collection has been employed, the selection of a suitable 
methodology has been determined in turn by the type of data sought, thus differing methods 
have been used namely Descriptive survey and Protocol analysis. 

6.2.1: Survey One: 

Descriptive survey as a research method aimes to verify the proposition of association 
between the design tool and the design process. Criteria were structured in a cluster format, 
the investigative procedure is based on the work of selected architects classified into two groups 
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according to their use of conventional sketching or CAD as a design medium, Figure (6.1) 
illustrates the associative relationship of the design and drawing processes. 
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Figure (6.1): The associative relationship of the design and graphic processes 


The examination of ‘survey one’ focuses on appropriateness and compatibility of the 
graphic medium (conventional sketching or CAD) to the realisation of the architectural 
conception and the clusters are utilised for testing the effectiveness of the medium in the 
design process, the selection of the appropriate tool, skill in its employment, its compatibil- 
ity and application to the problem set can be tested. The investigative procedure is based 
on data of two types: drawing that document the design process and a semi-structured 
interview with the subject. 

Within the framework of analysis, two basic characteristics of drawing activity in 
the design process are to be investigated: First, the way in which architects utilise the 
tool to visualise architectural concepts. Second is the idiosyncrasy of drawing in terms of 
compatibility and effectiveness: 


6.2.1: Survey Two: 

Protocol analysis: It is found that survey one to be insufficient to provide satisfactory justi- 
fication of drawing’s role in the design process and the necessity for further research emerged. 
The thrust of survey two is to be towards a more direct observation of designers in action. This 
focused examination required explicit observation of the architect’s expressed behaviour during 
a problem-solving process. The psychological premises of ‘survey two’ offers the opportunity to 
observe the phenomenon of sketching and to test the relationship within a proposed model on an 
operational level. Protocol analysis as a research method has been widely used to examine 
designers’ thought process. This method is based on recording or tracing the behaviour of the 
problem solvers over a given period of time during the execution of a specific design task. 

The interaction between thought and drawing can be revealed through modelling the 
design process. This should permit the linking of measurable constructs to the observable 
phenomenon of drawing within a framework of the proposed model. 

This survey proposes two interrelated operational models, in which the conjectural 
statements can be tested: the ‘Information Processing Theory’, and a descriptive model of 
the design process. 
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6.3 Modelling The Design Process 

The other interrelated operational model proposed for the investigative procedure of the 
hypothetical statement, is the descriptive model of the design process. This model builds upon 
Akin’s model of ‘Information and Control Flow between the Cognitive Mechanisms of Design’ 2 
illustrated in Figure (6-2). 
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Figure (6-2) Information and Control Flow between the cognitive mechanisms of Design (After Akin, 1978) 


The segmentation of the process derives from the three major moves 3 within the process, 
proposed by Darke (1979): ‘Primary generator’; the particular objectives to cope with the complexity 
of the problem, the ‘primary generator’ in turn gave rise to a proposed solution (conjecture), then can 
be tested against the requirements of the problem, ‘solution evaluation’, leading to a fuller under- 
standing of the problem. However, these terms have been altered to ‘Problem-space-generation’, 
‘Possible solution-generation’, and ‘Solution-assessment’, in order to elaborate the model. 
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These three categories identify the behaviour of the designer within the process where 
the departure point is ‘abstract’ and the destination is a ‘concrete design’. 


Abstract 



Concrete 


Figure (6-3): The Three Stages of the Design Process 


In each segment of the process, as illustrated in Figure(6-3), conceptually; the designer 
begins by generating design elements, acquiring information and retrieving previous designs. 
Secondly, within the second segment of the process, the design problem has been interpreted, 
and with the allocation of design rules, alternative solutions are produced and integrated. The 
final step is the combination of reasoning and rationalisation, where partial detail studies are 
generated, moving towards the concretising of the solution. 

6.3.1 Architectural drawing; An Information Processing Device 

1) Knowledge Acquisition as Attribute of Information Processing; 

As it is asserted, that thinking is an information processing, therefore, cognition or 
thinking is a resultant of information from both; the environment and memory being, brought 
together in a combinatorial sequence. This sequence is entirely influenced by long term 
memory and the organisational structure of memory. 

Information processing can be modelled as a series of transformation generating a 
sequence of information states. The organisational structure of memory, though, is what 
determine the processing rules. The information states in the design process can only be 
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developed through operational tests, in which a direction of how this state of (design) should be 
or change to (ought to be). These operational tests are retrieved from memory. Within this 
context, Herbert, has referred to a functional model of cognitive processes 4 proposed by Charles 
Rush (1970). This model is based on cognitive studies by Piaget and Bruner in developmental 
psychology, and Warner and Kaplan in symbol formation. 

As it is illustrated in Figure (6-4), the model is a representation of the human mode of 
conception and perceptual systems. These are divided by a NOW line. Firstly, The Long term 
and short term memory are the components of the mode of conception. This is consisted of 
four interconnected schematisation loops based on levels of childhood cognitive development: 
the emotional, kinaesthetic, imaginable, and formal level. Second, the Perception, that includes 
immediate experience separated from potential sensory information from the environment by a 
perceptual filter. 

The model mechanism operates as follow: the information processing begins at the 
reduction phase through the perceptual filter and recorded into specific structures of mean- 
ing. Information, then is passed on to be schematised into memory. 
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Figure (6-4): A functional mode of cognitive processes (after Charles Rusch) 


As the arrows show, three forms of information in puts emerge in each loop (from long 
term memory, from other loops, and from immediate experience). These inputs are to facilitate 
the four levels of interconnected schematisation. Each loop has four outputs; to long term 
memory as structures for storage, to other loops for further schematisation, to operate the 
perceptual filter (acts as a readiness system to anticipate what the system is likely to perceive 
and to action. 
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By applying this model to a situation of design process, it can be recognised, that what 
originate the mechanism is two main modes: one is the mode of conception where information 
processing is sequentially combined in a particular strategy. Memory and perception are the 
key bone in this mode. The other is the representation mode, where an action to be taken, and 
appropriate signals sent to the muscular system for a representation. The representation is to 
generate a new sequence of information processing. As a result, the question of the external 
representation role as an attribute to design process is vital. 

2) The External Representation- 

Considering the variation in the designer’s attitudes towards the generation of al- 
ternative design ideas. These ideas are the primary outputs of the information process- 
ing mechanisms. Lawson indicates that these ideas are offering the designer a working 
hypothesis, “they allow for some aspects of the design to be temporarily fixed in order to 
study their implications, explore their consequences and develop a greater understand- 
ing of the inter relatedness of the problem as a whole” 5 . 

The interaction between the cognitive / interpretative cycle and drawing cycle oc- 
cur when the architect perceives and thus interprets the new state of drawing forward 
from the previous state. Relevant images will be retrieved from memory for schematisation 
and graphic representation. 

However, within this interaction, the examination of CAD is vital. As Lawson points 
out that , the association of drawing and thinking where he concludes that the failure to 
draw may indicate a gap in thought, and there is an empirical evidence, 6 that the type of 
drawings done by designers correlate with the problems they both find and solve. 

The cognitive processes exist at the interface between biology and behaviour. A 
conversion of information received into a new form is the key factor to the process, 
where particular control of the muscles in the hands would emerge. Many psychological 
and physiological studies, 7 have shown certain component cognitive processes that un- 
derlie the skill of drawing can be related to the activity of drawing in specific regions of 
brain. 

Thus, within this context, the proposed model can be elaborated to include drawing 
activity as illustrated in Figure (6-5). The model represents the two modes of ‘concep- 
tion’ and ‘drawing’ involved in the design process . Conception is presented as (-) pas- 
sive and intangible activity, interpreted only from the dialogue of the designer throughout 
the process of designing as ‘thinking-aloud’. In addition, the nature of this process deter- 
mines the employment of sketching. Sketching as a tangible responsive medium is rep- 

\ 

resented in the model as (+) active and tangible activity. 
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Figure (6-5) : Consolidating drawing activity within the model as an expressed behaviour that manifest the process 


Along with each stage represented in the model, the mental activity in the design process 
is accompanied by the figural representation. Firstly, within the first stage drawing facilitates the 
representation of the design problem. Secondly, drawings are usually developed along the 
span of this segment of this process, by which the ‘will’ of the designer to ‘form’ can be achieved, 
i.e. the drawing is the manifestation of the architectural conception. Finally, drawing activity is a 
combination of reasoning and rationalisation, where partial detail studies are generated moving 
towards the concretising of the solution. 
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7.1: INVESTIGATIVE PROCEDURE: SURVEY ONE 


It is important to examine the proposed conjectural statement of the relationship of 
the design tool and the architectural design process within a framework. This proposition 
is introduced at a descriptive level. It is proposed that the extent of appropriateness and 
compatibility of the graphic medium (sketching / CAD) to the realisation of architectural 
solution can be verified by intense observation of certain criteria. 

Criteria can also be considered as instruments for testing the effectiveness of the 
medium in the design process. The investigative procedure at this level is based on 
retrospective verbal data. These data are of a qualitative nature, which conditions the 
research methodology to be descriptive. 

This section describes the data needed for the observation of the relationship proposed 
by this study. As a result of the previous discussion about the investigative procedure and the 
methodology, a descriptive survey method is to be employed in the processing of these data. A 
framework of clusters is proposed to describe the phenomenon through the observation of the 
isolated characteristics of the interactive process of design and tool. 

7.1.1 :Data Required: 

It is suggested that, in order to provide a realistic and practical situation for the obser- 
vation, three steps require to be taken (see Appendix A): 

i- Subjects are asked to keep all the sketches of a selected project in their offices. In the 

event, most subjects failed to provide a satisfactory complete chronologically ordered 
documented process. 

ii- The design tasks were not unified. This has resulted in variety in the scale of the projects, 

which may provide an indicator to the use of CAD system in the process. 

iii- The design time was determined by dead lines stated by the participants clients. 

Subjects in Case Study were asked the following: 

i- To document the procedure of their designing graphically, as well documented as 

possible. 

ii- The required sketches should begin with any personal scribbles leading up to the 

developed idea. 

iii- To group the sketches chronologically. 

iv- The set of the documented process be submitted in actual size. 
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1) Case studies and selection criteria: 


The case study selection criteria are less oriented towards representiveness and more 
towards finding association, explanation and prediction, therefore, the limitation in the number 
of case studies is vital. Design talent and interest in graphics were essential criteria in the 
selection of the group and later in the protocol analysis. 

The subject’s background information such as: age, experience, qualification, and design 
training, and project description such as: brief, location, site, size, nature and schedule, were all 
noted when the semi-structured interviews were conducted 

This section describes the study that was carried out and reports the results. Two groups 
of architects were studied: 

Group (A): represents subjects using conventional sketching 
Group (B): represents subjects working on a CAD system, their use of the system 
varied, however, for the purpose of the study, the application of the computer in designing 
has been classified as : 

i- A detailed development of a particular design element. The subjects in this category 

have provided images that represent the process of developing a repetitive single 
design element. The two examples examined are addressed as follow: 

-The development of a typical design element based on a standard repetition. 

-The development of a design element that based on a non standard repetition. 

ii- A polemical use to illustrate the theme adopted by the practice in representing their 

use of computers at early design stages as well as the development stages. 

9 

Aims 

The principal data collected are in the form of semi-structured interviews data 
together with series of drawings / prints that illustrates the development of specific 
architectural conception. The main aims of the survey were as follows: 
i- To determine the appropriateness of design tool in relation to the designer's 

approach to the problem intuitively or systematically, i.e. the impact of stand- 
ardisation and order. 

i- To examine the use of CAD in the design process, i.e. the impact of technology 

particularly on the aspect geometrical complexity in architecture. 

iii- To investigate the current use of computer in the realisation of architectural 

conception. 

iv- To determine the influence of the subjects background i.e. education, training, 

experience and skill on style manifestation. 
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2) Brief profiles: 

The author wrote to 25 practising architects in the United Kingdom. 1 0 subjects responded 
positively. For the purpose of the study, 8 subjects were selected on the basis that all eight had 
a similar educational background; the Mackintosh School of Architecture. They represents one 
generation of architects, their ages averaged (35) ranging from (31) to (38) years. 

Four of the subjects have used computer in the process to a certain extent, while the 
other four used only conventional sketching throughout the process. All used conventional 
sketching at some stage or other. 

GROUP (AY CONVENTIONAL SKETCHING: 

Subject (A.l): 

- Ian Alexander of Elder & Cannon architects. 

Subject (A.2): 

- Andy Bow of Terry Farrell and Partners. 

Subject (A.3): 

- David Fleming of DEGW Scotland Limited. 

Subject (A.4): 

- Marcus Lee of Richard Rogers Partnership. 

GROUP (B): CAD 
Subject (B.l): 

- Kenny Fraser of Michael Wilford and Partners. 

Subject (B.2): 

- David Finlay Harper of Harper / Mackay architects and designers. 

Subject (B.3): 

- Dale Sinclair of Building Design Partnership BDP. 

Subject (B.4): 

- Keith Williams, of Pawson Williams architects. 


7.1.2: Framework of Analysis 

Research into the area of ‘Non-Routine’ or Creative Design’ 1 deals with the early stages 
of design currently is not supported by CAD, has been addressing the question of what kind 
of computational support can be provided in a creative context. It is suggested by Gero 2 that 
the implication of the conceptualisation of creative design is that the focus is on the ‘process’ 
of introducing new variables into the design and their integration into the existing variable 
structure. Thus, it is imperative to consider that this process is basically derived from the 
manipulative aspect in the architectural design process. 


THE INTEGRAL ROLE OF DRAWING IN ARCHITECTURAL CONCEPTION 


76 



The debate about CAD as a design tool can be grouped : the first concerned with 
possible change in conventional design related to the potential use of available CAD 
systems. The second is concerned with the improvement of CAD systems towards the 
requirements of the conventional design process. 

The suitability of CAD as a design tool in the exploration process of design can 
be examined within a framework based on variables determined by intervening in the 
relationship between tool and task. This study has been based on the current use of 
CAD systems, using a retrospective data classified as ‘primary’ and ‘secondary’ data. 
Both data are used for a descriptive and investigative procedure of the hypothetical 
framework of the relationship between the two variables of ‘design’ and ‘tool’ using 
extraneous test variables. These extraneous variables are introduced in a clustered 
format, which consists of interrelated dimensions. These can be utilised as an observ- 
able constructs, where the aim is to verify the conjectural statement of relationship. 
The adopted procedure was as follows: 

- Observation followed by deductive analysis of the data in the documented proceeds 
of each case. 

- supplemented by Interview data, information obtained through analysis of the drawing 

The central theme of the analysis was guided by the question of how the tools 
utilised in architectural design would influence way in which designers’ work? 

Two clusters have been identified for such purpose : 

1 ) Cluster One : Approach and Manipulative Process 

This cluster tends to discuss the general approach of a designer. Design as 
an act of inquiry is determined by the architect’s approach as well as her \ his 
design operational rules. Two categories for this approach can be classified as: 

i- The (Intuitive-Holistic), within which the process tends to be in a more global 

form. Designers are often intuitive, making instinctive connection between 
information available and possible solution. 

ii- The (Systematic-Serial), this process tends to progress through a linear form, 

primary rational steps are taken by the designers increasing their understand- 
ing in small increments. 

A number of constructs occur within this cluster: 

i- The individual design strategy and tactics. 

ii- The manipulative process. 

iii- The representation of an intention and the expression of aesthetic aspects. 


THE INTEGRAL ROLE OF DRAWING IN ARCHITECTURAL CONCEPTION 


77 



2) Cluster Two: Compatibility of Tool and Design Process. 

This cluster constitutes the criteria that determine the practical impact of tool on the 
process. The investigative procedure within this cluster is based on the examination of the 
interaction between thought and the graphic process, the focus, however, would be on the 
following selected aspects: 

i- Flexibility and suitability to the speed of thought and act of inquiry. 

ii- Level of communication and visualisation. 

iii- Suitability to geometrical complexity and standardisation 

A semi-structured interview was designed to supplement the observations. Interviews 
were conducted with all subjects in both groups. All subjects were interviewed in an unused 
office at their place of work. Interviews (reported in Appendix A) were tape recorded and 
transcribed. At the end of the study almost 20 hours of verbal dialogue was recorded. 


7.2: SURVEY METHOD; STUDIES AND ANALYSIS 


A provisional disclosure in good agreement with the finding of a previous research enti- 
tled as ‘CAD in Architectural Practice’ was conducted in 1 994. Where it appear from a sample 
survey that only three out of seventy eight Glasgow based architectural practices were using 
CAD at the early stage of the design process in combination with the conventional drawings. 
From further interviews, Marcovic 4 finds that the survey showing small percentage of practices 
used CAD for the stage of the initial design. And even those who claimed to use it, said their 
use tended to be for the purpose of visualisation of already formed designs. 

Typical responses of the six interviewed firms, to the question of how they used of CAD 
for the initial design stage are quoted below: 

Firm A“ we tend to be putting initial design sketches into the computer at very early 
stage and using that to continue to evolve the plan and look at the three dimensions as 
well’ 6 


Firm B “The early design sketches come from the drawing board which then goes to 
the technician who then puts that in the drawing by CAD. CAD as we see, is actually, com- 
puter aided drafting or electronic drawing board’ 6 

Firm C“l don’t think we develop design exclusively by one method or another. I still 
design conventionally, as long as the design is changing, but as soon as the design be- 
comes fixed we start generating drawings in CAD either in 2D or 3D ' 7 

Firm D “ It is really the stage of the information production that is targeted with CAD in 
our office. The initial stage of the design we ha ven ’t changed so much, it is still sketching by 
hand and it is only once we reach more or less the stage when you know what the building 
is going to be like that we put it on the computer ’ 6 

Firm E “ That really depends on the design architect. Some architects still work on the 
drawing board, others have developed quite unique techniques in using three dimensional 
facilities within both AutoCad and 3D StudicT 9 
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Firm F “At the moment 90% of CAD facilities have been used for the production 
information drawings?' 0 

These statements suggest the main trends in current CAD applications in architectural 
practice: 

i- Design development: In this category, CAD is utilised to assist in the exploration and 

development of solutions. Drawing in 2D and visualising in 3D are usually begin after a 
forming up the initial idea using conventional sketching. 

ii- Electronic draughting: CAD application in this regard is clearly seen as draughting tool. 

Architects for such purpose, tend to employ CAD operators. 

iii- Viewing and Rendering: This application of CAD begins at final stages of the design 

process, and is utilised for presentation drawings. 

iv- Standardisation: This is to make use of the CAD capability as data base. Standard repeti- 
tive design elements and building prototypes, etc. are stored in computer memory for 
future use. 

v- Information Production: i.e production drawings, this is the most standard application of 

CAD in the present architectural practices. 

Consideration of these applications in the analysis seems to be inevitable. However, as 
the thrust of the study is towards CAD application at the early stages of the design process, the 
analysis will focus on the potential use of CAD as a design tool, the various level of augmenta- 
tion to the conventional process, and the impact of architect’s personal preferences, size, na- 
ture, and complexity of the design task. 
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The following analysis are to guided by the constructs mentioned earlier: 


GA.1 

Brief: The project of flats, terrace houses and shops, based at Kel- 
vin bridge at Great Western Road and Belmont street in the Westend 
of Glasgow was proposed by the subject to be a referential exam- 
ple in the interview and analysis. The subject role in the project 
was as 'initial design architect’. The scheme, however was devel- 
oped collectively. A series of sketches drawn by the subject repre- 
sents the initial design process is provided. 

Design problem: a number of issues were raised by the subject to 
describe the context of the design problem, however most of these 
issues evolve round the site and its urban context. Firstly, the exist- 
ing variety of scales and materials. Secondly, the site is perceived as 
'gateway' to the Westend. 

Design approach: Besides, the requirements of the brief of hous- 
ing and car parking, the approach was initially a response to the is- 
sues raised as design problems. Within the exploration of ‘possible 
future of the site’, “what we were trying to do is look for language” 

Attention was paid to the urban consideration, for example, the 
'impact aspect of Kelvin bridge' at the corner of Colebrooke street 
and Great Western Road was seen as a generator to the idea of 'the 
approach' from the east into this area. 




Manipulating process:The subject describes the grid behind the 
facades in the project as guidelines. This has driven the manipulat- 
ing process to be structured and regulated, “that is why you see 
when you go through these drawings certain things that stay stactic, 
and then things that will be manipulated". 

The subject sees the mechanism of the manipulating process 
has to be structured. He finds himself has to have a 'structured' proc- 
ess, “that means there's a structure in terms of what you're doing in 
the next hour or so. And I find that works quite well because you’re 
not just drifting along drawing". This has emerged from the pressure 
of time," We were never taught design in a structured way. But in the 
office, because we have pressures of time and things have to be 
done quickly and we have to understand what we're doing, we tend 
to make up rules about what we’re doing, what we're trying to under- 
stand by the exercise". 




Compatibility to design freedom: Questioning the impact of 
design tool on the limitation on design freedom, the subjects refers 
to Brunelleschi and the design of his Dome in Florence as an exam- 
ple to support the argument the tool has no role in design freedom 
and believes that design limitation are only in designer’s mental 
capacity. However, he sees the importance of developing the tool to 
externalise the thought. In his response to the possibility of limita- 
tion generated by the use of CAD, “I think that’s why it’s important 
for the architect to develop a tool in drawing freehand because it is 
the absolute quickest way you can represent an idea I mean that’s 
why I don’t think sketching as an art form will die...". 
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“I think when you're working this through, I think to move through that thick amount of paper of ideas, 
you have to really be aware that there are certain things with the drawing that you’re trying to do, so mentally 
inside there is a discipline that says, well I’m doing this drawing, I'm not just going to trace what I’ve done 
before. When I do this drawing I’ll try another version of that piece there or I must try another version of that 
gable. Or it's about the shop front. And sometimes when I came in the morning and this is maybe lying on 
my desk, I’ll say to myself, right I'm going to do three different versions of this facade. I’ll try one where that 
becomes more muted, one where it’s more pronounced, are where it’s almost like giving yourself a tutorial 
and then you sit dawn and rattle it out and that means there’s a structure in terms of what you’re doing in the 
next hour or so. And I find that works quite well because you’re not just drifting along drawing (...). There is a 
kind of discipline behind it". 
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Accordingly, he notices that the way he utilises drawing in de- 
signing has changed, "I'm much more interested in doing a sketch 
that’s reductive, simple direct. Years ago my sketches were drawing 
for the sake of drawing. I had fewer ideas so the drawing became 
more important. Now I think I have more ideas and the drawing has 
to communicate more quikly". 

In exploring the role of drawing activity in designing, the sub- 
ject believes that drawing is usually a ‘progression’ from an original 
idea. Drawing in this context can clarify ideas and it is the tool by 
which the process becomes fluid, “ what I like about sketching and 
designing, you don’t know where you are going you ultimately, don’t 
know what it is going to be like, I think we should learn to work with 
that, the fact you don’t really know, what the end product is going to 
be like, and you relax a lot more and it becomes more fluid, ideas 
starts to come in you, start to see things" 



Compatibility to communication: The subjects states that there 
is a tendency in the office of using CAD at the initial stages of the 
design process. Despite that the subject is not using CAD, however, 
he believes it is beneficial to understand the process and operating 
system of CAD in order for him to be able to communicate with CAD 

users. 

His use of conventional sketching operates on two distinct lev- 
els of communication: a self-dialogue and communication with oth- 
ers. At the level of self-dialogue, sketching activity tends to be ab- 
stract and he describes the process as 'prerationalisation’. Within 
this context, he sees 'hand becomes an extension of brain’. 

The level of communication with others tends to have different 
forms as it varies from a level where the medium tends to be 'de- 
tailed' sketching to the numerical support provided by another mem- 
ber of the team, where there might be himself working on 'more 
aesthetic' contribution to the process of designing, "but in the back- 
ground someone else would be number crunching, checking flat 
numbers, working out areas”. 

Concerning the compatibility of design tool to the speed of 
thought and the act of inquiry, the subject sees sketching is compat- 
ible to both. He would use models if the act of inquiry is geometri- 
cally complex 

The use of CAD as he sees it, is for dimensional accuracy. It 
helps in providing accurate information requested by the client such 
as the feasibility of the project. 

Summarising his obsession with sketching, he states "I find if 
I go for a week without doing a sketch, I’ve not been thinking. You 
feel you should be doing this to keep your mind thinking. It became 
a bit obsessive". 

His concern with negative impact of CAD on architecture. The 
current use of CAD particularly in a commercial climate tends to 
generate a rigid design process and ‘fixes things too early’. 



GA.2 

Brief: The canopy at the new superstore for Sainsburys in Ply- 

mouth, has been chosen by the subject as an example to illustrate 
his views regarding the tool's implications on the design process. 
He worked on the scheme as project architect in 1992 and 1993. 
The scheme designed by architects Jeremy Dixon and Edward Jones. 
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Design problem : A vast range of design mediums had been 

utilised in the design process. This is due to two factors; One is the 
geometrical complexity of the proposed form of the canopy, and the 
other is the consideration of a particular climatic aspect of the site, 
where the project is built in one of the windiest places in Britain. 



Design approach: The generator of the form has a number of 
themes such as birds, boats and waves. Moreover, a particular visual 
character of Plymouth’s naval background such as sailing ships had 
a profound influences on the approach and design process. 

The perception of the canopy as a landmark has emerged from 
the potential of the site and its location as it is an element that can be 
seen as a gateway to Plymouth. Thus the beginning was guided by 
creating an 'architectural device that was bigger than the brief itself, 
by which the intention became achievable in the formulation of shape 
of the canopy: 'Jeremy (Dixon) created a serial drawing at the begin- 
ning of the scheme, which describe a giant piece of light sculpture in 
the landscape that would form the gateway to Plymouth." This sug- 
gests that the intention was the imagery representation of the canopy 
should extend the superstore, to the city of Plymouth. 

Generally, the subject indicates that his approach to architectural 
design problem tends to be 'open' to a large array of influences. 
However, in reference to the example illustrated, he highlights the 
impact of nature and the use of the appropriate technology in archi- 
tecture, i.e. the transformation of form is derived from technological 
constraints. 

The design approach has been directed by the search for the 
appropriate technology. The subject, in illustrating an example of tech- 
nology transfer, he points out the role of Peter Rice; engineer of Ove 
Arup and partners in directing the design process towards a simple 
rectangular shell structure with a skin stretched over for the canopy to 
assist its rigidity. 

Manipulating process: During the early stages of the 

project realisation, ideas are tested in a variety of mediums: 
sketches, drawings, CAD and 3D modelling techniques. The 
subject uses sketching freehand, however, 3D CAD models 
of the proposal were done early on to place the building in 
context and to discuss the proposal with the planners. The 
design process was also characterised by both an open- 
ended and structured process. The former was driven by the 
search for a qualitative content in the form, where the later 
approach was guided by the search for a 'build able’ form. 

It appears to build the building is also an objective of 
his thoughts, however, he expresses his obsession of draw- 
ings after the building is built by taking his children to it and 
asking them to draw what they see. Within the context of rep- 
resentation, the subject identifies style as fashion in archi- 
tecture and he has no interest in it. However, he believes that 
drawing should be one’s best representation of the building 
in reality. Accordingly, the aesthetics in architectural sketches 
and drawings has a different dimension, the importance of 
drawing is derived from their contents: "shoddy drawing re- 
flects shoddy thinking. Drawings shouldn’t be over laboured 
to make them 'portfolio' type drawings”. 
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Compatibility to design freedom : The pressure of work in 
London appears to be the factor that is directly related to his current 
sketching style: “I sketch very quickly because I have to. It is to do 
with the speed of thought. I have had to learn in London how to think 
and draw at the same time". This implies that suitability of conven- 
tional sketching to the speed of thought. For the same reason, the 
subject raises the importance for an architect to be selective with the 
right medium for an appropriate representation of his ideas. 

In questioning the impact of the medium on the architect’s 
thoughts, the subject argues that the tool does not have an impact 
on our thought. He sees the issue of the suitability of a tool to be an 
issue of representation: “if you use one kind of tool to describe an 
idea and if it doesn’t work, use another medium" This to the subject 
is a rule as the ultimate aim for him are drawings that are readable. 
He distinguishes between fine art and fine architectural drawing: 
“Architectural draughtsmanship is about conveying a certain mes- 
sage". He also believes drawings should represent thoughts, solu- 
tions and architecture. 



Compatibility to communication: The subject considers 

CAD as another medium that is suitable for both creative work and 
graphics: "CAD is best for 3D images and repetitive work such as: 
plans, sections and elevations that will go through a great deal of 
changes and involve a high degree of repetition". He finds the po- 
tential of the computer is totally conditioned by the user: “CAD is 
only as good as the person using it". However complete design free- 
dom can be achieved as stated by the subject through sketching 
and drawing skills. Accordingly: “I don't know and never want to know 
how to use a computer" He firmly believes that the skill in the use of 
sketching and the tracing process is essential to achieve the true 
representation of intent: “if I draw a seagull I think you’d know I’d 
drawn a bird but if I sketched first, then, draw I think you know it was 
a seagull". 

Three distinctive levels of communications are addressed by the 
subject: Firstly, the team communication, which usually involves ar- 
chitects, engineers, surveyors, etc. This level of communication is 
based on drawing skills and they: "have developed very high degree 
of sketching ideas and are used to communicate through drawing 
and talking with a pen". Secondly, is the level of communication with 
clients, where he would use all means to convince clients: “to go the 
extra yard to create a building of merit". And finally, is the level of 
public consultation, i.e. planners, lay people, the press and the gen- 
eral public. At this level, the subject sees that finished images are 
essential together with the use of CAD: “we use 3D Sonata Graphics 
on CAD or commissions finished perspectives or get photos of so- 
phisticated built models. At this stage, the only representations of 
your building are their images, it is essential these images are com- 
pelling”. 

The subject believes ideas are the architect’s currency, and 
sketches are a reflection of his ability, interests and architectural preju- 
dices or influences. Within the same context, he argues that imagina- 
tion is the only limitation of one’s ability. He perceives the lines in 
drawings are a description of a real physical object. He argues: “every 
line has a consequence; it has meaning, it defines things, is the end 
of something or starts something". 

This has resulted in a loss of interest with his previous drawings: 
“you are only as good as you last drawing or last building. I find this 
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kind of thinking drives me on and is important to me [...] After all, 
architects all crave some kind of immortality, the idea that if their think- 
ing their building will be around longer they are. It is that kind of think- 
ing". Sketches to him have a short life span. 

Summarising the impact of CAD on architectural design, he 
states: “immense [...] CAD in the last ten years has let us visualise 
buildings we could only dream of before. It is hugely important”. He 
also believes in the potential of CAD as a medium for the public 
consultation, since sketches are of no use and one has to assume 
that every one is illiterate. 

An important remark regarding the use of the two mediums of 
sketching and CAD, the subject classifies two architects, Kenny Fraser 
and Neil Southard as "ideal person” in terms of their drawing capa- 
bility in both mediums. 

GA.3 

Brief: The example provided by the subject for the purpose of 

analysis was his winning proposal of the Staffordshire Wharf Events 
Arena, Manchester. 

Design Problem: The problem identified by the subject as 

to design a public space that design a public space that can 
house particular events and creating a space for people where 
they can congregate. Contextually, the subject perceived issues 
of topography, approaches to site and the existing competing 
geometry as main design problems. 

Design approach: Conceptually, the subject's approach to 
the design problem can be described as holistic, where the span 
of the design issues ranges from building materials, to the site 
and to contextual consideration. The design process has been 
developed within three distinctive phases. He has developed the 
first and the final stages, whereas the second has been devel- 
oped by colleagues in the office. 

In the beginning, the subject states the difficulty of the task 
as the brief of the project was loose, accordingly, his approach 
to the design problem, generally, perceived as; “there is no sin- 
gle problem to be solved, there is series of problems to be solved 
at different levels”. Thus the proposal was guided by the inten- 
tion of creating urban space rather than an outstanding piece of 
architecture. 

Approaching the site has become a key-element in design 
and the whole scheme has become a subject of achieving de- 
sign with particular ‘inner focused’ quality for the people who 
can approach from the different directions of the city, i.e. the 
objective was to create a space where movement comes to stop. 
Furthermore, the consideration of urban constraints and the con- 
textual aspects of the site such as the different levels of topog- 
raphy was of great concern to the architect. 

Graphically, the subject utilised conventional sketching as 
a method of exploration. Besides the utilisation of 2D and 3D 
sketches to explore both the potentialities and limitations, it is 
perceived as an enhancement of experiencing the different quali- 
ties of the site. 

By pointing out particular design elements, the subject 
highlights two strategies that have guided the design approach 
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and consequently the whole process. One is the aim to create 
an enjoyable public space with 'focus', "this idea of amphithea- 
tre and arrangements was strong idea which stayed there since the 
start of the project". The other strategy was geometrical, which has 
been noticed by the subject as the most significant aspect of the 
site; i.e. the competing geometry and style of buildings and struc- 
ture, so therefore, consciously the subject had made a decision as 
not to re-conciliate the existing geometry, but rather to create a new 
geometry that stands on its own “the solution was to introduce an- 
other geometry in to the site which was strong enough in its own” 

The parallel thinking process by the subject about issues that 
ranges from response to context, composition appearance, to build 
ability, has urged the sketches to be much more detailed and con- 
textual. His use of sketching as a medium is geared to represent 
design issues that are needed to be experienced and conceived. 

Manipulating Process: The subject also sees his manipulat- 

ing process as open-ended process. He stresses, “it is more open- 
ended than anything else, except I do tend it to be as an element of 
rigidity. I tend to get something which is fixed, I re-draw a lot, intro- 
duce other things to see how it changes and develops". Sketching 
has become a testing device, particularly in the process of exploring 
changes and developments through the manipulation of the intro- 
duced design elements. This has raised the question of CAD poten- 
tial in this process, in his response he emphasises on the inappro- 
priateness of CAD for such purpose as he would finds himself in a 
situation where his concern would be with how to operate and draw 
on CAD rather than how to think about design. This reveals the issue 
of interface which clearly seen as a problem in using CAD as a de- 
sign tool. He feels the importance of CAD lies in its use for produc- 
tion drawings. The use of conventional sketching and the impact of 
its utilisation 3 dimensionally, has an integral role in conceptualisation. 
“I have initial thought about where the different elements of the 
scheme will be set out a plan. But, thereafter, very quickly three di- 
mensional images which I can grasp on, and I can understand what 
is worth holding on to in the scheme and what is not” 

Compatibility to design freedom: The subject believes in 

the process of exploring his thoughts in sketching has an impact 
on the thought process itself as well as his design freedom. He 
classifies it as a stage in the design process “it makes you think of 
things as you put them down, highlight other things you have never 
thought of. So it guides you" He summarises his design process in 
which the role of sketching clearly revealed as a direct act right 
after thinking of the brief subconsciously for a period of time. This 
suggests that sketching as a medium has been perceived as suit- 
able in terms of representation. The ability of sketching in 3D with 
a distinguished qualitative content reveals the subject’s concern 
with the aesthetics in his sketches, however, his attitude towards 
the drawing is as a tool rather than an end product. For him the 
aim is to build the building, because of his architectural prefer- 
ence. The representational role of the sketch has become obvious 
and influential “My knowledge of how things go together always 
influence what on the sketch. When I am drawing an idea I explore 
it, if it is going to work, I would knew that quickly". 

Compatibility to communication. The subject recognises 
the compatibility of sketching to his speed of thought. For him, the 
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very act of drawing remains vital and an integral part of the design 
process; "in terms of speed of thought is very compatible, you can 
explore ideas quickly, which they don’t have to be tested dimension- 
ally". Obviously for the same reasons, it appears to be that the sub- 
ject considers CAD as a graphic tool rather than a medium for a 
creative work. It has an impact on the limitation of design freedom. 
This concern is derived from the feeling that incompatibility of CAD 
as a design tool; "you can’t design with that, I don’t believe you can, 

I think it forces you into process thinking. Just doesn’t work, I can't 
think of the problem for thinking about how I do the drawing". The 
question of how to do it or how to draw it can be re-addressed as an 
issue of skill. The subject in this respect states that he is more con- 
cerned by how to design: “because I know how to draw well. With 
the computer is not so much of how to draw, because . . . how to draw 
on computer would definitely influence how to design I think". 

At the level of communication, the analysis tends to focus on 
the circulation of information. Within this context, he has clearly clas- 
sified three levels of communication that are occurring throughout 
the design process: One is to himself, second with his colleagues, 
and thirdly to his clients. For the first two, the basic medium is con- 
ventional sketching. Occasionally, in dealing with a colleague; "I can 
use this supplemented with words". The intrapersonal level is based 
on visualising the solution. In his exploration mode, he tends to use 
sketching and resist drawing anything in hard line as long as possi- 
ble. At a developmental stage, the subject points out his use of a 
thicker pen and the reason behind was: "I think I can emphasis the 
things, that I want to stay". 

The subject understands that the process of sketching won’t 
limits the visualisation, whereas, he points out that with CAD you can 
only ‘view’. On the level of communication with client, he sees his 
preference to use CAD at this level. However, he recognises the im- 
portance of sketching "especially 3D sketching, which can convey 
things much clearer than CAD can. I still think, it gives truer represen- 
tation of what things is going to be like, because it is not necessarily 
accurate in terms of scale and dimensioning, it is much more inven- 
tive than CAD can be”. 

He recognises the depth of the exploratory mode that can only 
be generated through the process of tracing, the intuitive scale is 
also a factor that enhances the fluidity of the circulation of informa- 
tion. 



GA.4 

Brief: Richard Rogers Partnership was invited to design an 

office building; a competition in Hamburg. The subject was a mem- 
ber of a design team involved in the design process of this design 
task. The basic requirement of the brief was to design three distinc- 
tive office buildings, to be located in the 'old fish market’ site. 



Design problem: A number of constraints were identified by the 
design team throughout the design process. However, creating a 
dynamic form with a maximum office space and by which the view 
can be exploited it appears to be the key issues to the design team 
in their definition of the design problems. 

Design approach : It is conceivable that in the sketches pro- 
vided by the subject, there were two types of layout for the office 
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buildings. Both were extensively explored by the team one is a very 
simple arm-chairtype of layout or a formal arrangement of ‘IT shape 
buildings. Despite of the fact that this layout fulfilled the requirements 
in terms of the number of offices with water view, the subject has 
criticised the layout, described it as being formal and rigid. Conse- 
quently, a V layout was been developed as an alternative that was 
characterised as an informal arrangement. A considerable time had 
been spent in the development of both layouts. 

Manipulating process: in addition, a further development of 

the ‘V’ shape was considered. It is because of the need to direct the 
building towards the view, however, the regulated direction has been 
introduced rather than an arbitrary. The regulating order was an an- 
gle that increases by an even amount rather than discretionary turn- 
ing. This raised the question of using CAD in the explorational proc- 
ess of the angle, the subject explains the use: “there was someone 
acting as a technician setting out the blocks in certain angles based 
on an earlier drawing to see what it looks like. We will take the draw- 
ing and then our concern was how the block come together”. This 
obviously indicates that CAD was a testing tool, and it has been 
utilised for explorational purpose. Prints of computer images were 
checked manually, the subject explains the marks on the prints “these 
sketches are really in a way criticism of these drawings". 

Another side of the manipulating process was represented in a 
series of sketches, examining the pattern of negative spaces that can 
be used, consequently, a pattern considering public and private 
spaces has been developed. Also summarising the design and ma- 
nipulating process, the subject believes in the intuitive design ap- 
proach and an open-ended type of manipulating process: “we did 
not get through methodically all the different geometrical permuta- 
tion. I’ve never liked the arrangement that were imposed on us to try 
it out. I think it always is just searching for the right answer, design in 
a way just goes on in the head, yes it is kind of evolutionary and you 
never quite sure when you are going to get the right answer”. 

Compatibility to design freedom: Drawing has a representa- 

tional role, the subject in this respect distinguishes between compu- 
ter drawings and sketches, the sketch is perceived as a spirit of a 
solution, whereas computer drawing: “doesn’t lie, we have a particu- 
lar problem with the way these drawing set up, it is over emphasising 
the cause”. His preference is to see drawings at the early stages less 
precise. In addition, he highlights the aspects of sketching that is 
missing in CAD such as ’subtlety’, 'line weight', ‘nuance’, "a lot of 
sketches are really quite crude, because of the context which they 
draw". In referring to the unfinished quality of the sketch, he points 
Richard Roger’s concern, when he criticises: “that we have not man- 
aged to translate the spirit of drawing". In addition, he believes that 
sketches convey ability and the quality to express: "how the building 
might be just the way it was drawn”. 

Aesthetically, the subject sees the qualitative content of the 
sketch as a beauty of its own. He believes that sketches are irre- 
placeable in terms of their suitability as design medium: "it is purely 
has its use as a verification process. It is not cheating, the beauty of 
the sketch is you can fudge them, it is surprisingly how accurate the 
sketch drawing if it is overlaid". On the contrary, the subject thinks of 
CAD as too slow: "in the early stages of competition, you continue 
trying different ideas, the computer drawing is probably the wrong 
process for the creative stage" However, the use of computer ap- 
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pears to be in the developmental stages, in addition, a use of CAD as 
a data library was noticed; a number of design elements had been 
borrowed from previous projects: "actually also all these toilets and 
stairs, they are not really designed just for this scheme, we borrowed 
from other projects" 


Compatibility to communication: 


Three levels of communi- 


cation are identified: first, the level, within which the subject would be 
in an exploratory mode. The communication is determined by the 
working method at Roger’s office. For example, for this project two 
teams were involved: one is the design team who was responsible of 
developing the design concept, there was one architect in the design 
team who was full time on the task and: "he was developing kind of 
base scheme particularly exploring environmental issues". 

The other team was a supporting team of four architects, who 
would be: “testing out things like core things, checking parking and 
setting up drawing”. Also, once a week there is a design meeting with 
the design director. Apparently, the sketches and drawings reveals 
the different levels of communication at different stages. Vary in the 
degree of abstraction as well as type. 

The subject compares the two mediums of conventional 
sketching and CAD as subtlety, line weight and nuance versus speed, 
accuracy and precision. He believes that the potential of CAD lies in 
production information. 




7.2.1 Analysis :Group (B) CAD Users 
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GB.l 

Brief: The subject has provided images (not chronologically 

ordered) , which represent a sample of the design process using CAD. 
The design task was the roof shells for the concert hall and opera 
house of the Singapore Arts centre scheme of Michael Wilford and 
Partners. The images were produced using Microstation 5, render- 
ing in Modelshop. Images of the cladding system were made using 
a parameteric modelling Lisp file written specially to generate these 
surfaces , then imported them to Microstation. 

Design Problem: The submitted work doesn't represent clearly 

the design approach. Therefore, this discussion is based on the inter- 
view, with an occasional reference to the computer drawings provided. 

Design approach: The subject sees his approach to design in 

terms of sketching or CAD using both. His use of CAD is a result of 
personal experience. He describes the example as a development, 
summarising the beginning of the form of the ‘shell’: "there was a 
view that something like that kind of shape but whether it is good 
idea or not. It starts off with the reality that you have to put something 

over” 


Manipulating process: The manipulating process is clearly ex- 

plained in the process of developing of the design task. Briefly it was 
the use of the computer to generate complex geometrical form based 
on a repetitive element. Through CAD operations such as ‘revolu- 
tion’, ‘subtraction’, and ‘extrusion’, a satisfactory shape of shells for 
the concert hall and opera house have been achieved. The manipu- 
lating process as stated by the subject: “after we got the shape we 
were looking for, then we very early put it into the computer because 
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it is very easy to manipulate these shapes you can scale them, you 
can slightly change them”. Obviously the repetitive nature of the ma- 
nipulating process reveals the potential of computer, it is also men- 
tioned by the subject that his previous experience work on Kansai 
Airport with Renzo Piano of a similar nature, the airport was simply a 
building of 1.6 kilometre long (part from a circle 16 kilometre long) 
Apparently, the study couldn’t be done without computers as a maxi- 
mum repetition for non standard shape because it was doubly curved. 
Moreover, certain degree of clarity was required and it can only be 
achieved through utilisation of CAD. “we just started getting com- 
puters when we were doing this project and actually they became 
invaluable very quickly because we can't actually say it clearly on 
the drawing, but the computer can”. It appears to be that computer 
drawings are used for complex geometry and its utilised for the pur- 
pose of build ability of the form. Within this context, the subject con- 
siders the collaboration of engineering during the design process. 
This has influenced the process of manipulating. 

Compatibility to design freedom: Questioning the sketches on 
the prints, the subject explains the elasticity they were allowing them- 
selves with a tolerance on the joints has resulted in shapes that they 
had to cut and joint; sketching then is "finding a logic for the cut lines 
and it is very quick to that”. This indicates the limits of the CAD in 
terms of suitability and expression as well as representing the archi- 
tect’s intention. However, he thinks that the replacement of sketch- 
ing with CAD is conditioned by the interface he states: “basically 
people designed the computer to be a word processor not to do 
graphics". Aesthetically, the subject expressed his concern with the 
aesthetic aspect of his sketches, he emphasises that, “aesthetic 
comes from a good design”. Furthermore, he points out the imper- 
sonal aspect: "hand drawing are best because there is some sort of 
quality to them that you don’t get on computer drawing, its a kind 
unhealthy blank quality to every thing". 

Determining the practical impact of the computer on the process, 
the way it is being utilised by the subject, “I don't draw on the draw- 
ing board in a sense it is sketch or computer drawing, there is no sort 
of one before another”. 









Compatibility to communication : Thus, the necessity for the 

subject to use both mediums indicates the limit degree of compat- 
ibility in computer in terms of flexibility and speed to his act of inquiry. 
Fraser sees CAD as too slow to the speed of thought, however, in 
pointing out the potential use of computer he describes it as a help- 
ful tool for exploratory purpose, “it allows you the chance to make 
more explorations quicker, you actually do things you would never 
had a chance to do before". In consideration of the computer as a 
medium for a creative work as well as a graphic tool, the subject 
argues that its within the developmental stage where one can find 
the computer's usefulness. It: speeds up the design process, and 
allows thinking 3 dimensionally. 

This leads the discussion to the level of communication that 
can be generated by the computer. In this context the subject 
emphasises on the speed aspect, as with computer: "you can 
communicate things much quicker, which means you can go 
through options, you can do more options than you can get nor- 
mally". . .. 

The issue of suitability of the computer to the complexity of a 
design task to the subject is a matter of a interest. His concern is 
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basically to do with design ideas and not with how to draw it on 
the computer. However in questioning the limitation of the tool on 
design freedom, he states that with computer: “I think if you use any 
particular software for probably more than one year, you have al- 
ready got the most of it because you can very quickly get the limits to 
the power of software. I don't think it is fast enough, I don’t think it is 
accurate enough”. The issue of accuracy is determined by the so- 
phistication of the software, he argues that the required level has not 
been achieved yet and as an example: "if you use Microstation or 
another program, they can actually tell how inaccurate it is, obvi- 
ously it can never tell you whether the lines are meeting. In doing 
solid modelling in AutoCad is horribly inaccurate because it doesn’t 
actually give the correct intersection between shapes". 

One of the key issues, that the study attempts to investigate, is 
how architects are actually find the impact of the graphic medium on 
their process of design information cycling. By referring to ‘previous 
sketch’ as a source of information, the subject states that he refers 
to them as long as they are valid, "if the particular issue has been 
sketched is incorporated in design, you don't look at it again". In the 
endeavour to investigate whether the use of ‘tracing’ / ‘layering’ pro- 
vides a generative mode of conception or not, Fraser notices a diffi- 
culty in finding an alternative to the conventional tracing. He identi- 
fies the use of ‘layering’ command in CAD is not an alternative to 
tracing, instead, layering, “is just a tidiness, is just keeping elements 
tidy from others”. 

In the observation of the impact of CAD on the architect’s thinking 
process, the subject has been asked about his use of scale at the 
early stage of design, “no you don’t think about at all, it makes you 
think dimension rather than scale. So it is a different way of thinking 
because you are using it much more in terms of dimensions the 
whole concept of scale has no meaning on computer which is a 
wonderful thing". Scale as a concept to the subject is a level of ab- 
straction where information about the building can be represented 
graphically at particular scale, computers in this context provides 
the possibility of drawing the building at various scales, which 

A summary comment by the subject; 

“I suppose I only use generally about ten commands. Strangely, 
one of the least common commands you are actually use is draw 
line command, which is by hand you are always do because you are 
copying line, rotating, change them" 


GB.2 

Brief : The subject has provided identical copies of the docu- 

ments presented to the client. The illustrated images portray the 
example submitted by the subject: A series of motor shows for Mazda. 

Design problem: The definition of the design problem generally de- 
rived from the process described by the subject that is based on 
three stands: ‘spiritual’, ‘emotive’, and presage’. These stands aims 
to establish a dialogue with a client, within which the client’s expec- 
tations and needs can be presented with a ‘value addition’. The for- 
mulation of the brief has become the big segment of his design proc- 
ess, since he has rarely been given a brief. Apparently, the process 
tends to be very abstract, for example, in Mazda project, the prob- 
lem was identified as follow: “car shows are complete chaotic as- 
sembly of noise, of colour, of form, and what we did was to strip that 
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out and created a Meisian ground plane and a Meisian roof plane 
and a controlled environment totally within that, so it is completely 
serene, unhurried space". 


Design approach : The practice of Harper -Mackay has been 
fully computerised for the last four years. However, the subject as a 
partner and designer has still been using conventional sketching in 
the early stages of the design process. In the interview with him, he 
explained the use of the computer in the process, and even he has 
suggested the reason behind not using computer in a firm fully com- 
puterised; “I think the reason I do sketching and hand over to some- 
body, I generally meet clients before anybody else and I have some 
sort of idea what is expected, I mean its a form of forming the brief 
into a manageable form and then you can get a sketch on the back 
of something; like that and then it either goes into being modelled or 
being laid out as a block plan or whatever on the computer". 

The submitted documents summarise the typical process of the 
early stages and represents the approach adopted by the practice. 
It consist of various abstractions, ranging from sketch to a written 
statement; 'messages' to photos and collages. 

The approach aims to elicit a response from the client, however 
due to the variety of clients types: “most of our clients wouldn't nec- 
essarily respond to an architectural drawing. They are responding to 
something more tangible to their discipline and for example, if we 
take 'Mazda', our job was to produce something for Mazda that would 
increase their profile in United Kingdom, and we were working not 
as a subcontractor to, but with an advertising agency, and we came 
up with the whole message which is called: ‘Have you ever touched 
the sky, smelled the water, test drive your senses' and that was the 
start of the 'Mazda' design”. The subject explains that their approach 
is marked by 'stelogram' or 'ideogram', and the purpose of this is to 
stimulate a dialogue that leads to the stage of architectural design. 
The approach is derived from their understanding of architecture as 
it is dealing with communication. 




Manipulating process; The subject in his response to the ques- 
tion related to the tool and its utilisation in the manipulating process, 
states that they use both sketching and CAD together with other 
forms of communication. The use of CAD is seen as a form of com- 
munication and another type of thinking. Moreover, speed and 
afectability are two of the computer's aspects that determine the use 
of CAD: First, the speed in developing various space analysis. On 
the second level of its use, it seems that storing together with the 
accessibility to different information becomes an important issue to 
the subject particularly at the process of designing. Thirdly, is the 
electronic communication, that provides a revolutionary mode of 
architectural communication all over the world 

However, concerning the manipulating aspect in the design proc- 
ess, it has been pointed out by the subject, that it tends to be struc- 
tured and the computer in such respect is found suitable despite their 
finding the computer as; “difficult when we are doing slightly more 
abstract things. Ultimately, the abstracted object comes down to a 
real object, at some point, you've got to come to terms with it, and all 
production information, for example, is drawn on the computer , so at 
some point you move from playing about with it on the computer to 
say that is right and start drawing it on computer". Within the explora- 
tory mode, the use of computer would only be volumetric. 
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Compatibility to design freedom : The computers perceived 

as a useful tool in both levels of communication: the intrapersonal 
and the interpersonal. Moreover, the subject emphasises on the sig- 
nificance of the flexibility that one should have in using the different 
forms of communication, provided by computers and other means. 
The purpose is generating information and communication. The po- 
tential of computers is perceived by the subject as a medium of pres- 
entation as well as volumetric exploration, however, he doubts its 
utilisation in the 2 dimensional exploration, instead his inclination is 
towards the conventional sketching because of its simplicity and clar- 
ity. 

Within the context of the suitability of a design tool to the design 
process, the subject clearly states that they aren't concerned with 
the limitation on design freedom by using computers, because "at 
any time there will be other things happening more than just a com- 
puter probably". This suggests that the utilisation of computer is 
basically conditioned by the particular design task as well as the 
approach, i.e. it is just another tool. The subject in defining his point 
of departure states: “I am an emotional and romantic individual, so ' 
think about how people are going to react and how can I elicit reac- 
tion in space from space". 

The subject has indicated that the sketch about ‘ordering space', 
that comes in a diagrammatic format, usually have a long life span 
and they are utilised for referential purpose. Due to their abstract 
approach, it appears that their use of ‘tracing’ as well as their aware- 
ness of scale is irrelevant, "well quite often we aren’t dealing with 
any tangible built form in the early stages of our design. So, scale 
place has no part at all”. 


Compatibility to communication : CAD at the speed of 

thought as an issue has been identified by the subject as incompat- 
ible, however, the compatibility to the act of inquiry is conditioned by 
the use of computer as a means of generating solutions. This view 
has been supported by the definite view of seeing CAD as a graphic 
tool. Its use as a medium for creative work is visible. The practical 
impact of CAD on the process as explained by the subject lies in the 
speed factor. He also, sees the influence of particular aspect of the 
computer on the design process; which is its repetitive capability. 
Conceptually, this aspect is viewed by the subject; "to repeat ele- 
ments, then it becomes a factor of the known our existence, here is 
something that changes our very day background that we think and 
act within, so therefore, that just becomes another thing that we’ve 
got to recognise as being something that influences our presence. 
But looking at it as a means to generate a building you've got to be 
very careful, you don’t allow it just to repeat and repeat, I think the 
notion of repetition might be a way that we put the idea of repetition 
or that could be an interesting way that architecture might develop, I 
don't know because the power of the computer”. 

Through the utilisation of a metaphor, the subject aims to trans- 
fer the client’s value and this has been done through the dialogue. 
However, in questioning the role of CAD in these 'primary genera- 
tors’, it appears that its use is based on generating information at the 
initial stages. The generation of communication however, is not lim- 
ited to a specific medium, for example, in order to determine the 
client's needs, expectation and inspirations as a 'core value’; "that 
core value is that essence that we are trying get to and most clients 
can't tell you what that is and what they want of it, so it has got to be 
done with conversation and that conversation has got to be made 
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possible by thrown out abstracted imagery of all types, it doesn't 
even need to be pictures". 

The intention for the subject is to build the building, and in his 
response to what is represented in the drawing, is all together; 
architecture, thoughts and solution, “I would like to use that drawing 
as a means of explaining concept, reality and future performance". 
In this respect, the subject found that utilisation of CAD for 
expressional purposes is a very useful tool in as it extends to where; 
“it helps you think about what you are designing more definitely", 
also his view of the conventional sketching is ‘personal’ 

The subject points out his belief of style as “something that is not 
thought about at all but emerges" . In his view that suggests they would 
rather to be seen as good solution makers, he clarifies; “we are looked 
upon as being one of the maybe half a dozen young practices in the 
country and termed as being eclectic modernist". Aesthetically, there 
is a concern of any graphic output, whether for internal exploration or 
external presentation must have a ‘qualitative content’. 

A summary of comments: 

"I think from our point of view it is a shame that you can’t sketch 
directly into the machine”. 

"they are mechanical commands and mechanical results of 
that, just moving objects about it is not adding in objects [...] It never 
gets beyond it is just a rather flat mechanical". 
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GB.3 


Brief : “The development of a typical bay" is the proposed title 

for the design task provided by the subject. The element that is cho- 
sen to discuss here revolves around the development of the struc- 
ture frame for the Scottish Widow project in Edinburgh. 

The early sketches were a combination of freehand sketch and 
the development of these sketches onto CAD. The graphic process 
accompanied the design process was described by the subject, “this 
took place by taking a lot of draft prints during the process and sketch- 
ing freehand on top of these prints" 



Design Problem : The provided example offers the opportu- 

nity to observe CAD application in the design process, that involves 
a development of a ’component’ or design element. In addition, the 
use of CAD in this developmental process derives from the neces- 
sity to examine the ‘possibilities’ of arrangements, “it is very easy to 
vary that and to come up with a very detailed bay, a typical bay which 
can have a phenomenal amount of detail on it and then just to re- 
peat that to show how a rhythm of four or six actually works" 


Design approach : The subject sees his approach to design, 
generally, with conventional sketching. The reason for that is related 
to the thought process at the early stage, where a compatible me- 
dium in terms of speed is required, "I think there is a stage where the 
mind is working quicker than the hand, and as soon as you draw line 
.... your brain says something else, and personally, I don’t see CAD 
will ever overcome that". 

Manipulating process : The utilisation of both conventional 
sketching and CAD in the manipulating process in design appears 
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to be essential. The process of designing the building together with 
the technical aspects of it, in many respects was seen by the subject 
has to be in parallel. This is due to the complexity of design problem, 
in particular large projects. Thus, the working method was geared to 
the pattern of 'sequence'. 

Compatibility to design freedom : | n reference to the exam- 
ple, ‘typical bay', the subject states that the start was with a free- 
hand sketch, however, given this typical bay is part of an office build- 
ing, where a grid has to be worked out and a repetitive quality has 
resulted, the use of CAD has become vital for exploring potentiali- 
ties, “the other thing we tend to use CAD for from the early stages, is 
repetition”. 

Within the context of limitation on design freedom in both 
graphic mediums, the subject, comparatively highlights the repeti- 
tion of element as a potential criterion in CAD, whereas in conven- 
tional sketching is limited graphically and it can only be done with 
reprographic techniques. 

Two reasons were identified as limitations in CAD: One, is the 
graphic representation. It is believed that a phenomenal amount of 
'detailed' drawing is needed for a sophisticated ‘enough’ CAD draw- 
ing. Thus, the time required to in put these detailed information is 
immensly long. The other, is the compatibility of CAD to the rate of 
change, that tend to happen at the initial stages of the design proc- 
ess, “if something is changing so fast, that you constantly have to 
amend it, it does become extremely difficult on CAD” 

Compatibility to communication : The potential of sketching 
is seen in its compatibility to the rate of change in the thinking proc- 
ess. CAD, however, in this respect is not fast enough. It is believed 
by the subject that the thought process doesn't change and tool in 
this sense has no effect. However, in terms of utilistaion of CAD de- 
signer /operator tend to think about the operational rules, i.e. setting 
up a methodology in a ‘dogmatic manner', the subject explains, “if 
you are going to repeat something you obviously want to make sure 
that the element you're going to repeat is complete before you re- 
peat it" 

Furthermore, the subject points out that the level of abstrac- 
tion in the graphic representation of conceptionalisation is essential. 
He sees CAD and the nature of the graphic process it generates 
require certain amount of information, which restrain fluidity of the 
graphic process, “You have to put the thickness of the slab, you 
have to put the radius of 1 5 mm, so you actually have to do fairly firm 
decisions, which aren’t do with just the way your hands flow”. 

Two major advantages are seen in CAD in relation to design- 
er’s act of inquiry: One, is the complex geomtry and the other is 
repetition. Within the context of geometric complexity, the subject 
believes that CAD has a definite impact on its generating process, 
architects are no longer have to be concerned with the mathemati- 
cal aspect of geometrical inquiry, “computer will dimension every 
thing for you, so you can work in ellipses, a free form shape and the 
computer set the whole thing out for you". 

Two levels of communication were identified by the subject: One 
is 'internal’ level, where a sketch offers the same ‘wave length’ of 
communication between architects involved in the design process, 
hence, it is considered a valuable medium for such level. The other, 
is the ‘external 1 level, where CAD is found more beneficial in commu- 
nicating with consltunts, clients, and contractors. It provides a com- 
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prehensible mode of communication and offers the opportunity to all 
members of design team to work collectively on the project at early 
stages. 

The subject emphasis on a particular aspect of CAD drawing 
been generating misinterpretation. On the external level of commu- 
nication, people tend to perceive 'early' CAD 'sketch' as a 'well de- 
veloped’ drawing. This derives from the hard line quality, “It is actu- 
ally hard to get across to people that things are just sketches .... in 
many respects that is the advantage of the freehand sketch". 

Scale as an issue is also being highlighted as a restraint in 
CAD particularly, at the 'intrapersonal' level of communication. The 
inevitable comprehensible scale for initial stage of the design proc- 
ess is missing on CAD, as drawing on the computer is in full size. 
Scale “is essential because I think you need to print something to 
scale to actually understand it I honestly don’t know how you can 
overcome that and I just cannot imagine in twenty years time archi- 
tects will be working without actually printing something off to get 
the feel from the whole scale issue". 

To the question of the impact of CAD on the design process, the 
subject sees the potentialities of CAD lie in the speed of processing 
repetition. He also relates a general impact of CAD as design tool to 
the end product of the design process. Architects are being able to 
explore more geometrical options, “the impact on the design proc- 
ess as you can do a lot more quicker and you can examine more 
options because we do tend to work more on a fairly tight time scale 
so being able to repeating things and different types of geometry 
and all these things definitely have an impact on the design because 
design can become more complex”. 

A summary of comments: 

"The most commonly used tools are the manipulating ones, useful 
for drawing. You tend to draw something once and then copy it ..." 

GB.4 

Brief 

Design Problem : In support of his discussion, the subject of 

‘pawson williams architects', has provided a number of examples of 
various images and sketches. It is clearly illustrated together with 
the images, that CAD has been considered, generally, as both de- 
sign and graphic tool. The working method at the practice is derived 
from evolvement and the development of the design process, the 
approach to architectural design in terms of either conventional 
sketching or CAD is seen by the subject as both. 
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Design Approach: The subject highlights a particular aspect 
that characterises their CAD employment:“computing method for 
us, any way don’t think is a constraint, we trying to use the computer 
in a free way and I think that sort of evidence by some of the pro- 
grammes we used the outset in they are user-friendly, they are easy. 
So, that you’re fighting with kind of complexity of computer pro- 
gramme, you are actually free and the computer is your tool, you are 
not his". Subsequently, the subject sees their architecture is charac- 
terised by the 'reductivist' aesthetics. The design process is based 
on the minimal expression: an: attitude towards a given set of prob- 
lems and seeks to work within particular aesthetics. 

Manipulating process: Correspondingly, the subject identifies 

their manipulating process as ‘transformation’: “I am quite interested 
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in the notion of series, perhaps mathematically, and the way that 
are stops and starts a series”. He also sees this process in terms of 
computing as: the computing process can be set to generate that 
(serial process). Thus they tend not to speculate with their manipu- 
lating process, i.e. by setting up a complex series of formal possi- 
bilities as a series, that the computer will manipulate and then, the 
output would be a 'surprising form’: "I think we prefer to direct the 
computer [...] We would rather wilful about our architecture. So, leav- 
ing the computer to explore for us, I think isn’t something that we 
can readily embrace”. 

Drawing types used during the exploration mode are clearly 
specified by their purpose. For example, ’plans’ are for organisation 
clarity, ’models’ because of the fact of 3dimensional environment 
that architects are dealing with and ‘sections’ to explore the poten- 
tial of light and movement. The explanation mode, however is highly 
variable, he sees it is depending on what ones aims to explain and 
how to explain it. 

Compatibility to design freedom: Explicitly, he sees draw- 

ing, as a representation of all three of thoughts, solution and architec- 
ture. Implicitly, however, he believes their approach tends to be in a 
form of problem and solution within which: “that kind of architecture 
responds does lead to an attitude in how to sort out the pragmatic of 
things”. The representation of thoughts to the subject is: “an architec- 
tural concept, which is perhaps recorded from the thought through 
the thought process as sketches”. 

Through the drawing, then: “one actually sees an idea and then 
sort of test it against pragmatics. But, one also test it against architec- 
ture purity, clarity as well as the architonic ones". 

The sketch as a form of drawing is seen as a representation 
that: summarises the whole building. The subject in his response to 
whether his aim is to draw or to build the building, expresses that the 
aim is generally, to build the building. He emphasises on certain as- 
pect of architectural competition, within which the idea of drawing the 
building is commanding the process: “I think it allows you to explore 
ideas outside the constraints -of direct interaction with the clients-’’ 
The lack of direct interaction develops a degree of ‘working in isola- 
tion’, this is seen by the subject as a negative aspect. On the other 
hand: "its good in a sense that actually you have much for your con- 
straints, therefore, you can approach the thing from a very theoretical 
perspective. That’s quite valuable in being able to develop in a kind of 
slightly isolated way the series of new possibilities". 

Using the computer as a mediator in expressing intentions, the 
subject comparatively sees the process of interpreting a language is 
a process that is not entirely mechanical because of the human judge- 
ment takes a significant part in the process. On the contrary, the proc- 
ess in using CAD is entirely mechanical. This interface: "develops 
what you are doing almost without you wishing it to because of the 
kind of the process, it changes to a degree what you are intending I 
suppose how well one could control that or one could predict it, which 
actually seems to be quite important". 

Aesthetically, he is concerned with the qualitative content of the 
drawing in terms of new drawing are operating in a particular zone of 
aesthetics, ‘mathematical aesthetics’. The drawing process of both 
sketching and CAD within the this aesthetic context is seen as a tool: 
"it seems to me the way one uses, chooses to sketch drawing design 
with CAD or other wise, must be integral part of aesthetics corner that 
one is a designer occupies”. The subject believes his designing style 
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is a consequence of an influence of the educational and professional 
environments and the whole culture understanding. 

Compatibility to communication The degree of CAD com- 
patibility in terms of speed is recognised by the subject: "I think that 
certainly computers now are very quickly, and you can certainly get 
fast response of what you’re doing with your thoughts". In this re- 
spect, he believes in the potential of CAD with a different mode of 
interface. For instance, within a direct interaction, computer can re- 
spond to the designer's thought process: “I think it would be nice to 
see what I would like is I would be able to talk to my computer [...] It 
is how one sort of begins to think and actually then see the lines 
begin to appear, how would you control that with speak and actually 
be able to see the line occurring”. The subject, however, sees CAD 
in its current application as satisfactory medium for a creative work 
as well as a graphic tool. 

Thus, the usefulness of CAD as a tool is expressed clearly by 
the subject, he classifies three components; speed, repetition and 
accuracy. For the speed it is meant for 3 dimensional task model- 
ling, the repetition is an aspect that characterises CAD and has proven 
to be highly suitable for repetitive tasks. For the accuracy, he consid- 
ers: "it doesn't actually allow you to make mistakes. Drawing is inac- 
curate by nature, but computer shouldn’t be". 

Two levels of communication have been classified by the sub- 
ject: One is the level of communication among the architects in- 
volved in a scheme where:“a short hand of understanding has been 
developed”. The other level is to do with clients, he is convinced 
that: "a lots of communication is best done verbally, and if you can 
explain the image with clarity, that in a sense it would rather sug- 
gests that the image is not important, but I think it is the image of 
architecture is important, but people must be I think persuaded by 
ideas which can be shown in drawings". 

Conceivably, the subject understands the utilisation of CAD in 
these levels of communication as a testing device. Correspondingly 
to the testing of hypothesis procedure in the scientific research, he 
considers the design propositions can be modelled and tested 
quickly with the use of CAD. 

In visualising architectural ideas, the subject recognises the 
interaction between the sketch and the author: "it is a sense of re- 
cording and making a summary of your thought and then examining 
that to see, its sort of check really to see whether these series of 
thoughts you have actually are addressing the issue of creating a 
piece of architecture from a set of circumstances that is one operat- 
ing on it". 

The subject thinks that conventions are generally, limit the visu- 
alisation, however, he also recognises that CAD has revealed a new 
possibility in visualisation and it has taken the limits to a new level. 

Fie is concerned with the degree of suitability of tool to both 
design and drawing. Drawing is part of the design process and the 
drawing on CAD appears to be questioning and testing device. How- 
ever, the limitations of CAD in this respect has been identified as a 
result of the continuous rapid change in CAD in terms of hardware 
together with the various capabilities of the software. This has an 
impact on the architects at two levels: First is the:" inherent respon- 
sibility, if you are worked well with that spare of CAD to be able to 
develop, keep yourself up to date with sort of changes that occur." 
The other is: "there is something that the (software) can't do or some- 
thing that one program will do well and not another one, and you do 
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find the limitation of the process, that kind of limit state begin to 
affect the kind of architectural decisions you make". 

Exploring the specific aspect of 'scale at the early stages of 
the design process, the subject highlights the fact that one needs a 
‘hard copy’ to be able to conceive the space being designed on 
CAD: "because in a sense you see all sort of working on computers, 
you are working at one to one". He suggests a solution to the limit: 
“I’d rather remove the conventional understanding of scale, because 
you look at something of different sizes all the time". 

Summarising the general impact of CAD on the design proc- 
ess: “As graphic representation, I think actually it comes down largely 
to sort of speed and efficiency and I think it is part of process of the 
profession becoming mechanised in the same sense that the wool 
industry get mechanised in 1 750. [...] Its a kind of more technological 
based profession and moving away from craft based training. 

The relationship between the scale of the office that one would 
run in terms of number of people [...] I think it has actually more im- 
pact on the management process." 

The utilisation of conventional sketching as a working method 
is perceived: it provides two benefits: firstly: “it does relief the eyes (a 
kind of relaxation away from staring on the screen)”, and secondly: “it 
allows you to approach design in slightly different direction of how 
perhaps to develop some ideas rapidly and perhaps in different di- 
rection as well." 
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8.0 DISCUSSION: 


This chapter discusses the results of the previous retrospective analysis. It aims to 
provide an interpretation of the research findings, to draw them into a general conclusion 
and to consider the question that this conclusion raises. The eight studies reported here 
produced a number of findings and implications. 

These findings are extracted out from particular answers. Using deductive analysis, the 
answers are utilised to investigate a number of criteria, that have been predetermined as a set 
of constructs classified into two clusters: 

♦ 

1- The Design approach and the Manipulating process. 

2- The compatibility of a Design tool to the Design process. 

An important aim of the research, has been to investigate the comparison of CAD and 
conventional sketching utilised by architects at the initial stage of the design process. 

8.1 CLUSTER ONE: 

8.1.1 The Design approach: 

1) Conventional sketching user; 

There are number of statements that can be extracted from the interviews, which seman- 
tically describes that the design approach of the conventional sketching users, tend to be more 
of ‘intuitive and holistic’. 

Their view provide support to such classification of, for example: 

-“The early stages of the projects are always very open. I am completely open to a vast array of 

influences” 1 

-“I think from the start of a project, usually I am thinking about what is building would look like? 
Whaf are the materials? and what is the existing site like? It tends to be much more contextual” 2 

ft 

2) CAD user; 

Correspondingly, the architects who used CAD, their statements indicate their design 
approach to be ‘serial and systematic’. 

Some opinions of CAD users, that provide support for this classification are: 

-“So that, you actually start with a panel and if you change the panel shape or size, we have a 
big string command that generate the whole building from the one panel” 3 
-“I am quite interested in the notion of series, perhaps mathematically and the way that one 
stops and starts a series” 4 

-“I mean get our whole working methodology is really geared to working out sequence” 5 
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8.1.2 Manipulating process; 

1) Conventional sketching user; 

Comments expressed by architects interviewed in regard to their manipulating process 
showed distinct differences. It was observed that the use of sketching, appears to be more of 
an ‘open-ended’ manipulating process. 

-“It is more open-ended than any thing else, except I do intend it to be as an element of rigidity. 

I tend to get something which is fixed. I redraw a lot, introduce other things to see how it 
changes and develops ” 6 

-“We didn’t go through methodically all the different geometrical permutation” 7 - 

One subject sees his process as structured, basically because of the 'grid' that governs the 

process . 8 

2) CAD user; 

It was also observed that the process with CAD users tended to be more ‘regulated and 
structured’ manipulating, 

Excerpts supporting this observation: 

-“Most of our jobs are completely from first principal structured and regulated [...] Yes, we find 
computer marvellous to that ” 9 

-“I think the transformation thing is quite interesting, I am quite interested in the notion of series, 
perhaps mathematically, and the way that, the way one stops and starts a series and maybe 
one start with a cube and ends up with some kind of other form ”. 10 

These comments imply that the tool does have a role in terms of determining the manipu- 
. lating approach of the design process. This is highlighted by CAD systems which are all char- 
acterised by a regulated manipulative capabilities; it then could be argued that CAD has an 
impact on the user, particularly on the manipulating process. 

8.1 .3 Findings 

' Findings related to the two aforementioned clusters suggest that there is some consensus 
as well as differences in the views of the eight architects interviewed. 

1) Differences; 

The most obvious differences appear to be in the design approach and the manipulating 
process, determined by the medium utilised. Architects in this respect can be categorised as 
either CAD users or conventional sketching. 

2) Consensus; 

The second important finding is the consensus from both groups on the suitability of 

conventional sketching as a medium to represent the architect's intentions as well as to 
express his thoughts. 

It is perhaps not surprising that sketching is seen as the legitimate medium for the initial 
stage. All argued that the suitability of sketching as a design medium derives from its fluidity 
and compatibility to the speed of thought. A number of characteristics of sketch's have been 
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deduced and are suggested as aspects that confirm an inherent structure in the conventional 
sketching process. 

The main points in this respect in the interviews are the following: 

a- Quality; 

Several architects commented that a distinct difference in terms of quality does exist 
between CAD drawing and conventional sketching. One designer describes CAD drawings: 
“there is something missing I think in computer software [...] Its a kind of, one of, is unhealthy 
blanket quality to every thing” 11 . Another who uses sketching commented that the sketch “gives 
truer representation of what things is going to be like, because it is not necessarily accurate in 
terms of scale and dimensioning” 12 . 

b- Personalization; 

Architects interviewed have in general found conventional sketching is much more capa- 
ble of personalization than CAD drawing. Thus, the thinking process is more clearly repre- 
sented in sketching. One architect using CAD commented that “a sketch is just like a note 
written for people themselves” 13 . Another argues that sketching is “a conventional recording of 
thoughts at particular point [...] There is an interaction between yourself and your sketching” 14 . 
Nevertheless, there is consensus, that CAD drawing is less personalised. 

c- Representation; 

It has been emphasised through most of the interviews that the architect's thought is best 
summarised and represented in a sketch format. Comments by one architect interviewed im- 
plied that there is something intriguing about the sketch, "maybe the sketch is rather magical, 
that it summarises the whole building” 15 . Another architect believes that the sketch is an irre- 
placeable medium, “because the sketch is the spirit of the drawing. Very often, the spirit of the 
scheme comes out of the sketch” 16 . 

This suggests that CAD may not be considered an entirely suitable tool to be utilised in 
the process of architectural conception. However, it also led to the following investigation, which 
endeavoured to examine other dimensions related to the cluster of ‘compatibility of tool to the 
design process’. 

♦ 

7.1.2 Cluster Two: Compatibility of Design Tool 

The constructs of this cluster are introduced as a vehicle for observation of the compat- 
ibility of design tool with the architect’s particular design approach. Compatibility has been 
examined at three levels, in terms of tool flexibility and suitability to : 

1) The thought process and act of inquiry. 

2) Levels of communication. 

3) Design freedom. 

As mentioned earlier, the designers in this study were grouped in accordance with their 
design medium. Previous discussion had shown that CAD users employ conventional sketch- 
ing together with CAD. Various reasons were deduced from their comments: 
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- “Both, and other forms of communication [...] I still do use and see it as a form of communica- 
tion, not to be an end of all communication, it is just another type of thinking” 17 . 

- “Both, because I basically only do sketch and computer drawing. I don’t draw on drawing 
board in a sense it is sketch or computer drawing. There is no sort of one becomes before 
another” 18 . 

- “Yes, both. I think that sketching is important and it takes you outside the kind of machine, of 
what are you doing in terms of the computing process, even though it is relatively a rapid one 
there is sort of constraints and somehow its almost kind of relaxation” 19 . 

- “Using both, CAD and sketch. I think the first thing is really some of the embryonic sketches in 
terms of how the mass is work together but given that a lot of these projects are office building 
you very quickly have to get started to look at grid” 20 . 

1) The thought process and act of inquiry; 

All subjects were again asked for their views about the compatibility of the medium to 
their speed of thought and their act of inquiry. Agreement was found in the findings. For 
example, comments on the issue of compatibility to the speed of thought: 

- “I think sketching is very fast, think of something and then visualise it very quickly” 21 . 

- “In terms of speed of thought is very compatible, you can explore ideas quickly, which they 
don’t have to be tested dimensionally” 22 . 

- “1 sketch very quickly because I have to, its to do speed of thought. I have had to learn how to 
think and draw at the same time” 23 . 

Comments from the CAD users also support this view. CAD systems have been criticised in a 
number of interviews as slow with regard to the speed of thought. However, one aspect of CAD 
is found to be compatible to the designer's act of inquiry, specifically geometrical manipulation. 
Quotations in this respect portray this view: 

- “computers now are very quick and you can certainly get a fast response of what you are 
doing with your thoughts” 24 . 

- ‘They would be compatible if I wanted to use that as a means of generating solutions” 25 . 

- “It is helpful because it allows you the chance to make more exploration [...] You actually do 
things you would never had a chance to do before” 26 . 

2) Levels of Communication; 

In terms of compatibility of both tools examined, with regard to the levels of communication, show 
that there are two distinct levels of communication. The ‘intrapersonal’ and the interpersonal levels. 
Comments from architects of both groups indicate the potential of CAD application at the interpersonal 
level, in particular at the presentation phase to a client, for example: 

- “I think CAD is very useful as a communication tool whether it would be for clients or consultants” 27 

- “We use CAD and of course very sophisticated animation” 28 
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- " very helpful for communicating to people" 29 

Such comments suggest that architects, in general, have a positive attitude towards CAD 
as a medium for the communication of ‘persuasive intent’. Several comments highlighted the 
potential of CAD in terms of its 3 dimensional capabilities. 

However, on the ‘intrapersonal level’, the attitude towards using CAD is diverse. Archi- 
tects using CAD believe that the computer is useful at this level of communication primarily 
because of its speed and exploratory capabilities. Comments on this side came as follow: 

- “It is just the speed that interests me because you can communicate things much quicker, you 
can go through more options” 30 

- “I think a three dimensional model enormously helpful [...] For the architect actually show 
ideas of the design process [...] It forces him to all aspects of the building” 31 . 

Architects who use sketching have a different view. They believe that the ‘intrapersonaP 
level of communication requires certain qualities in the medium utilised. Apparently, conventional 
sketching seem to have these qualities of: speed, simplicity, and abstraction. 

A number of vital comments were observed, for instance, sketching is a personal mode of 
pre-rationalisation, in sketching, the hand becomes an extension to the architect’s brain and it 
is much more inventive than CAD can be 32 . 

3) Freedom to design; 

This is introduced as a dimension within the compatibility cluster and, utilised to investigate 
whether the tool exerts limitation on the architect’s freedom to design. A diversity was found in the 
views expressed on this issue among the architects interviewed. 

CAD users display a consensus on the point. Two issues were highlighted which 
clearly seemed to identify the impact of CAD as a tool on design freedom: Firstly, is the 
rate of change in CAD industry, which in consequence, has developed rapid change in 
CAD capabilities in terms of hardware. Second, is software, which is criticised in terms of 
its limited manipulative capability. 

8.3 FOCUSED ANALYSIS OF FINDINGS: 

A number of problems with current CAD systems have been identified. Discussion with 
the architects using CAD, highlighted a considerable range of problems associated with CAD 
as a design tool. 

In this section, the discussion endeavours to explore both negative and positive as- 
pects of CAD systems on the process of architectural design . It aims to sum up the general 
impact of CAD technology on the design process. 

The problems identified by the architects in the interviews included: 

- System Layout and Interface. 

- Graphic Generation. 

- The Design Question. 
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8.3.1 CAD Operating System: 

There have been major criticisms of CAD systems in terms of layout. A standard layout 
of the physical devices and components of a CAD system is based on in-put devices, out-put 
devices and visual display units. 

It is argued that the user interface is the single most significant aspect of the design of a 
CAD system. Graphic user interfaces in CAD have been developed to make the operation of 
the system as similar as possible in principle to the conventional drawing. However, this has 
never been fully accomplished. 

Generally, the user interface consists of both hardware and software. The hardware 
comprises a screen and a means of manipulation such as mouse, digitiser or key board. 
Software, however, has been developed for the varied user interface. A number of CAD 
systems have achieved extremely high level of user friendliness. 

Typically, the computer screen is used for a menu area. The commands on the menu are 
activated by moving the screen cursor over the menu item, corresponding to the command 
required by moving the pointing device. This either activates the commands or calls up a 
sub-menu from which further choice can be made. 

Some CAD systems have taken this idea a stage further by using icons to represent 
commands. Icons are pictorial representation of commands. The use of a screen menu has 
proven to be efficient and acceptable as the operator can work without interruption since there 
is no need to take his eyes of the screen to issue commands. For this reason, the use of tablet 
menu has proven to be less efficient. 

However, the system’s problems were highlighted at two levels: one, is the in-put de- 
vice, which was originally designed to be utilised as word processor. The introduction of the 
in-put devices other than a keyboard, was perceived as an attempt to simplify the man \ 
machine interface, particularly to overcome the missing ‘eye-hand co-ordination’. However, 
these devices are still under development, and are not as yet the way the architects would wish 
to have them. 

Another complaint relates to the visual display unit, it is found inconvenient because of 
the glare, especially, during the long hours of developing a solution to a design task. 

Anxiety may emerge because of unpredictable failure in the computer performance. The 
sophistication of the tool and the complexity of its components together with unexpected fail- 
ures have engendered a concern among architects as to its suitability in the initial stages. 

8.3.2 The Graphic Generation; 

This survey reveals another issue classified for the purpose of discussion as ‘graphic 
generation’, in addition, results have provided much support for the argument that CAD re- 
stricts creativity and results in less personalised drawings. 

Most of the comments raised by the architects interviewed were related to the use of CAD 
as a graphic tool and it was emphasised that they are closely related to the system itself. The 
issues can be classified as follows: 
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1) the system’s graphic capabilities. 

2) The architect’s graphic necessities. 

1) The system’s graphic capabilities: 

As mentioned previously there was a general consensus about the speed aspect of CAD 
which seem to have a noticeable impact on the design process. However, the capability of 
speeding up this process is not visible at the early stage of the design process. Architects 
emphasises that CAD is not compatible to the speed of their thoughts in the initial phases. 

In addition, speed has become a questionable aspect; i.e. whether CAD system should 
be fast enough in terms of processing and manipulating data or interface? 

The graphic limitations basically relate to the software’s graphic capability in the explo- 
ration of complex geometry. A knowledge of programming may be of importance to enhance 
CAD capabilities to augment any geometrical act of inquiry. For example, Auto Lisp as 
programming language has been considered important for setting particular geometrical 
exploratory process to enhance Auto Cad programme. 

2) The architect’s graphic necessities: 

a) Drawing; 

In respect to drawing as a medium utilised for conceptualisation, there are qualities, that 
the architects feel should be in a CAD system, such as line weight, i.e. thickness variability, 
grades, that could be similar to conventional sketching quality in terms of subtlety. 

However, architects have been driven by other powerful commands in the software, 

. such as ‘copy’, ‘stretch’, ‘duplicate’, ‘array’. As a consequence, the ‘draw’ command is being 
neglected and a new ‘drawing’ method has emerged with the use of CAD. 

I 

b) Tracing; 

Tracing is a process that conceptually can be identified as a means by which the focus is 
on further elaboration of the architectural solution achieved. Architects have been using tracing 
in various ways, however, its utilisation during the early stages allows the architect to explore 
solutions and portions. Tracing provides a guiding process of exploration in terms of a sequence 
of drawing activities, where adjustments and specific investigation can be done. The sense of 
guidance is provided by the drawing, which is laid under the subsequent tracing paper. 

Comments from the architects interviewed illustrate tracing is a medium that allows 
further development, exploration in depth and provides refinement. However, tracing does 
not exist in the CAD systems in its full meaning. Layering is a command that has similarity to 
tracing in principal. Conceptually, however, its use is different. Layering is basically utilised 
for tidiness the production drawings. Comments from CAD users provides similar view. 

c) Scale; 

The factor of scale, also critically creating a state of distraction. Architectural drawings 
cover a wide range of scale realities from a site plan of 1:2500 to a detail of 1:1. Architects, 
in this respect are concerned with ‘scale’ throughout different stages of the design process. 
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Scale is the factor that allow architects to perceive, experience, and understand design. 
However, in the use of CAD, scale does not exist as a dimension, size is input in 'units’. 
These units may represents any scale of measurement. Thus, an architect does not produce 
a drawing on a computer in a drawn scale. Computer drafting systems takes input dimen- 
sions as real full size, drawn scale can only be specified when a drawing is plotted. 

As a factor during early stages of the design process, scale is not utilised with precision, 
however, architects, customarily work in proportion. Drawings are the representation of the 
reality, therefore, scale has a key role in conceiving the represented image, on the drawing 

realistically. 

CAD systems, are completely deficient in this respect. The image on the screen can not 
be conceivable in terms of scale. To overcome this deficiency, architects have had to develop 
.two options: One is, repeatedly to have a hard paper copy of the image printed to scale. 
Another, is to develop a different mode of perception by which the image on the screen can be 

comprehensible. 

8.3.3 CAD Impact on Architectural Design; 

Within the context of architectural design, CAD as a tool has produced a number of 
issues, experienced by CAD users and classified as difficulties. In this analysis the different 
views on this matter have been categorised as follow: 

1- The impact of CAD on the architect’s decision making. 

2- CAD manipulative capability and its implication. 


1) The impact of CAD on the architect’s decision making; 

This issue can be introduced as a question of control, because of the powerful structured 
nature of CAD. The machine language structure has considerable influence on the design proc- 
ess and architectural decisions. Architects who have been using CAD admitted the possibility of 
being dominated by the computer’s capability, particularly in the process of generating architectural 
forms. A diversity of views has emerged with regard to the perception of the transformation of 
architecture from a 'craft-based profession to a technology-based one’. This view 33 sees CAD as 
a potential tool in creating a new range of shapes. 

The criticism of such a view is based on controlling and directing the process. One 
architect emphasised his preference in directing the computer rather than setting up a 
complex series of formal possibilities for the computer to generate a 'surprising’ form. 
Accordingly, he tends to deliberately work in simple user friendly programmes: “so that, 
you are not fighting with the complexity of computer programme, you are actually free and 
the computer is your tool. You are not his” 34 . 

2) CAD manipulative capabilities and its implication; 

This aspect of a CAD system appears to be one of the most obvious potentialities of 
CAD in terms of design application. The speed and the possibility of visualising extremely 
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complex geometry has significantly extended the limits of design speculation and explora- 
tion to a new level of geometrical innovation. However, this may lead to an unanticipated and 
unexpected form, which clearly contradicts the architect’s belief to be ‘intentional’ about her 
or his architecture. 

Currently, number of CAD systems are developed in which an automated mode of 
conception can be approachable, Lischewski points out that “by working with a painting pro- 
gram, like Fractal Design Painter, which simulates standard drawing and painting techniques, 
the designer is able to sketch initial concepts electronically” 35 . 

The diverse approach is the one that is based on the assumption that a new medium 
requires new strategy. This is essentially engendered by the potentialities of CAD systems 
such as accuracy, efficiency, speed, and certainty and order. An automated mode of concep- 
tion has become fundamental, architects are advised to write a computer program, so they 
can learn about their design computationally. It is argued, that architect then, can draw what 
may have designed rather than to design what then can draw. 

Recent examples of ‘CAD’ architecture tends to be of an excessive geometrical complex- 
ity. This has resulted from potentialities provided by the computer in the geometrical act 
of inquiry, “when we were doing Kansai Airport, it became very clear, very quickly we 
couldn’t draw it by hand, so every body got involved with computers and you don’t go 

back after that .” 36 

Repetition as a particular aspect of the manipulative capability was highlighted in the 
interviews. Comments in this respect has provided support to the proposition that repetition is 
an aspect that has the most influential impact on the design process 

Currently, most CAD applications are recognised in drafting, modelling, and rendering 
programs. These are production drawings. CAD systems in their use for production drawings 
are generally have achieved extremely high level of satisfaction. However, architects in the 
drawing on computers, have to set up planning and organisation criteria for what they intend to 
do. This strategic mode is essential due to the ‘recent’ nature of computers. It is derived from 
the difference between what can be seen and what is stored of information on computers. 
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8.4: SUMMARY: 

The main points arising from the discussions have evolved around three main areas of 
CAD influences: First, on the design process, second on the graphic process and finally on 
architectural concept. 

Firstly, in spite of the variety in views presented, there does appear to be some commonality 
among the architects in each category that their design approaches, may have been influenced 
by the medium utilised. 

There is some support for the view that architects develop their own strategic approach 
to design. However, the design medium appears to have an influence, particularly on the ma- 
nipulation process embraced by the architect. Thus, the most that can be concluded is that 
CAD may have some influence on the design process. The examination of the examples 
(projects) developed on CAD suggests that CAD may have directed the architect’s act of in- 
quiry to be geometrical and the manipulating process to be structured and regulated. 

This influence is inferred through observation of images submitted together with the 
support of the comments extracted from a semi structured interviews. Further investigation 
of this inference seems to be imperative. 

A number of aspects of sketching have been highlighted by all architects interviewed. 
Issues such as graphic quality, personal expressiveness, and representation of the archi- 
tect’s intent were regarded as essential inherent idiosyncratic components of the sketch, 
absence in of which CAD is what may be lacking. 

Secondly, the results, in general, suggest also that the associative relationship of tool 
. and process strongly relates to the architects speed of thought. General agreement among 
architects comments are concerned with the slowness of CAD to their intrapersonal levels of 
communication, which disturbs the even flow of the thought process. 

Tools also, due to their role in the graphic process may have a limiting impact on the 
design freedom. Within this context, also in spite of the general belief that design freedom can 
only be determined by the architect's creative capacity, there offered to be common consensus 
. among the architects regarding the possibility provided by CAD ‘graphic capability’ in exploring 

complex geometry. 

Finally, Within the focused analysis of the findings, a number of constraints were high- 
lighted about the use of CAD in both graphic and design applications. These statements 
describe and recognise the need for a reconsideration of CAD system capabilities, and de- 
sire for a layout and interface particularly geared to the architects particular necessities. 

Moreover, architects distinguish between the impact of CAD on design and on the end 
product. There is a suggestion that through CAD analysis may establish a new mode of com- 
munication which may requires a new mode of conception. However, due to the fact that CAD 
has not yet been fully utilised either as a graphic or a design tool, a clear vision of the extent of 
the influence has not yet been attained. 
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CONCLUSION 

The acceptance of computer in architecture as a new medium has been characterised by 
a diversity of opinions between proponents and opponents. However, there is a consensus that 
working with the computer as a new medium probably means developing new techniques. 

In using the computer as a design tool, architects have developed varied individual 
approaches. One, general approach is characterised by the notion of ‘replacement of pen- 
cil’. This mode of conception is based on the tradition developed with the conventional sketch- 
ing. Apparently, a question of compatibility is rising. The use of computer in the same con- 
ventional process of defining problems and finding solutions is questionable. Expectations 
are that the enrichment and development in research capabilities .of an architect as well as 
the enhancement of the style and individuality such as the personal stamp of a designer 
need to be found in the use of the machine. 

The general conclusion suggests evidence exists that sketching is still the legitimate 
medium for architectural design. This raises a need for studies which examine in more detail 
the nature of sketch to establish why. Understanding sketching as a phenomenon may assist 
to reach some inference to determine why and how this medium is irreplaceable. 

This study so far has attempted to depict a detailed framework of the integral role of 

sketching in the design process. 

However, for the following reasons, a need for further focused study has developed: 

1) The unsatisfactory submission of the sketches: i.e. the failure of the subjects to provide a 
complete documented and chronologically ordered process as requested by the author. Conse- 

. quently, this has resulted a difficulty in supporting the analysis of the verbal statements pro- 
vided. 

2) Due to the incomplete graphic process, the extent of the influence of the medium on the 
design process could not be determined. Accordingly, the conjectural statement of the associa- 
tive relationship between medium and design cannot be fully examined. 

3) The architects interviewed, theoretically were categorised as CAD users and architects em- 
ploying conventional sketching. However, in reality this classification turned out to be ineffec- 
tive as all the architects appeared usually to start with sketching in the initial conception mode 
and for CAD users, the introduction of computer followed at the developmental stages, i.e. a 
continuum from the initial sketch to the developmental process of the concept. 

4) The architects were interviewed, via their retrospection of the design process, they tend 
to reassemble and rationalise it. Therefore, a reliable understanding of the associative 
process was difficult to concluded. 

5) Generally, this study was found to be insufficient to provide effective guidance on the appro- 
priate forms for CAD and further investigating is needed. 
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9. 1 SURVEY TWO: THE FRAMEWORK OF ANALYSIS: 


The aim of the previous study, ‘survey one’, was to verify the proposition of essential 
association between the design tool and the design process. Criteria were structured in cluster 
format, the investigative procedure was based on selected architects classified into two groups 
according to their use of either conventional sketching or CAD as a design tool. 

The survey was based on the analysis of two types of data: One was the drawing that 
documented the design process of each case, the other, a semi structured interview conducted 
with each subject. The architects were asked to recall their design approach, identify their 
manipulating process and describe the role of the medium in the design process. 

In the end a number of issues were highlighted; however, most of these issues, revolved 
around the general consensus of the significance of the ‘embryonic sketch’ in the generative 
stage of architectural solutions. The sketch appears to be indispensable, the appropriate 
medium in the initial stage. This seems to derive from the inherent nature of sketching as 
an activity that is integrated with the cognitive mechanism of an architect. 

Highlighting this integral role in the information processing mechanism proved essential 
in order to comprehend the phenomenon of sketching and how it functioned in relation to the 

creative process. 

At this level a necessity for further research emerged, where the thrust should be 
towards a further examination of sketching. This focused examination, however, requires an 
explicit observation of the architect’s expressed behaviour in a problem-solving process. 

- The utilisation of a psychological method of analysis as a research method for such a survey 

is inevitable. 

Psychological premises offer the bent opportunity to observe the phenomenon of 
sketching and test relationships within the proposed model on an operational level. This 
should maximise objectivity and reliability. 

The proposition suggests a framework for the survey, which would demonstrate the role 
of sketching in the way it has been utilised by the chosen architects. The framework is based on 
the application of the protocol analysis method. 

9.1.1: Data Needed and Data Location; 

In a research collaboration with the Scott Sutherland school of architecture at the Robert 
Gordon University, the author has reviewed fifteen experimental architectural design sessions, 
where architects had been videod in the task of developing a schematic solution to a specific 
design task. 

After close examination of these sessions, six cases were selected. The protocols of the 
six internationally recognised architects were then analysed and adopted as case studies. This 
chapter attempts to chart their design methods together with their utilisation of conventional 
sketching and aims to clarify some issues raised by the previous survey. 
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The profiles of the architects are as follow: 


1) Andy MacMillan 

2) Isi Metzstein 

3) Richard Reid 

4) Robin Webster 

5) David Wild 

6) Jeremy Dixon & Ed Jones 


Professor of architecture and a partner in the architectural 
practice Gillespie Kidd and Coia. 

Professor of architecture and a partner in the architectural 
practice Gillespie Kidd and Coia. 

Teacher and architect in Practice. 

Professor of Architecture and a partner in practice. 
Architect in practice. 

Teachers and architects in practice. 


9. 1.2 The Design Task 

1) BRIEF 

“You are invited to design a small residential unit for a visiting lecturer on a wooded site 
overlooking the river Dee. Visitors will include some of the most distinguished architects and 
designers in the world, and it follows that the building must be of the highest quality" 1 

2) ACCOMMODATION 2 

i- Sleeping accommodation for 2 people. 

ii- Bathroom/Kitchen core to provide toilet facilities, and a space for the preparation of simple meals. 

iii- A studio suitable for group tutorial and a range of artistic activities. There should be space for 
a drawing board. 

3) SITE: The site is an existing natural woodland on a dramatic south facing wooded slope. 

The design task is to create a small living teaching unit located on a steep south facing 

sloping site in the grounds of the Scott Sutherland school of architecture. The procedure was 
not t<5 let the designer see a written brief, but to explain it to them on site. The reason was to 
help the architects to concentrate on the essential issues. The limited given information was 
found to have provided a better opportunity for a designer to explore as much of the potentiali- 
ties and limitations of the design problem as possible. It also helped in identifying the constraints 
along the process, which has obviously influenced the sequence of the design decisions. Subjects 
were taken to the site to visit and to examine for the purpose of experiencing its characteristics. 
They, then were given thirty minutes to develop a solution to the design problem. 

* 

9.1.3 Protocols Settings; 

1) Design Equipment: 

The equipment used by the subjects was a drawing board, scale, drawing / sketching 
pad, set of pencils and coloured pens. However, due to the relative long intervals between the 
protocols, pens, and sketching pads varied. The designers were recorded on video. 


! 


THE INTEGRAL ROLE OF DRAWING IN ARCHITECTURAL CONCEPTION 


11 


2) Recording Equipment: 

In order to clearly record verbalisation, each subject wore a mini lape! microphone, which 
was connected to a video recorder. Two video cameras placed one in front of the subject to 
observe- gestures, eye movements, expressions. The other position is on top of the subject 
provided a recording of his sketching activity. 

All protocols were recorded individually in the Electronic Image Centre at the Scott 
Sutherland School of architecture. The analysis of the protocols were conducted at Learning 
Resource Unit at The Glasgow School of Art. 

Time provided for the subject is in a range of 30 minutes, and it has been found relatively 
suitable as the task for the designer was to explore ideas rather than to develop a solution, also 
in relation to the size of design task, it appears to be convenient. However few cases extended 
the given time where at a suitable point the experimental session was terminated. 

9.2 INVESTIGATIVE PROCEDURE: SURVEY TWO 
9.2.1 Operational Model 

A model is suggested to represent the conjectural statement of the process. Testing the 
model against the empirical data determines whether the model uses relevant variables 
and the functional form of the model is satisfactory. The investigative procedure at this 
level is directed towards parts of the model rather than the model as a whole. Consequently, 
a final test of the adequacy of the model and its ability to predict would be also be needed. 

9 

Within the context of modelling, a number of characteristics of the conceptual process 
* can be isolated, which in turn permit an analysis to be conducted on an operational level, i.e. 
frequency and percentage. The analytical approach endeavours to separate the entity of each 
protocol into constituent parts in order to explain roles and relationships. 

1) Protocol Segmentation 

To overcome, at least partially, the impossibility of seeing into a designer’s mind and 
observe the information processing and how he or she exploits ‘knowledge’ to formulate 
solutions, the architects were asked to verbalise thoughts as they occurred. Transcribing a 
protocol is imperative, it offers the scope to investigate and to deduce the concurrence of 
verbalisation and thinking. Moreover, in the analysis of these protocols, the sketching activity 
must also be considered as an expressed behaviour that manifests certain thoughts that 
were not verbally expressed. 

Thus, this survey adopts the two expressed behaviours of verbalisation and sketching as 
two broad categories, by which the analysis of the mental patterns and representational mode 
of the envisioning process can be achieved. 
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Figure (9.1): diagram illustrates the first step of the analysis in survey two 


Another level of segmentation is introduced by the data obtained from transcript together 
with sketching activity. At this level, the segmentation is determined by a deduced sequential 
order of successive cycles of information found in all protocols. The order, however, varies in 
terms of intervals and numbers from one protocol to another 

2) The Dual; Mode of Conception and Sketching 

It should be possible to understand how a mode of conception might evolve. Design 
studies in this respect, have developed various approaches, most, however, have dealt with 
the two major expressed modalities throughout the protocol, as two associated modalities 
involved directly in the process. These modalities have been labelled as ‘verbal-conceptual 
and visual-graphic’; ‘speech and graphic’; ‘verbalisation and sketching’, ‘thinking-aloud and 
figural-processing’ 

A protocol documents a process of problem-solving behaviour, this process has been 
categorised into three broad stages that build upon the descriptive model of Darke 3 (1979). The 
three main stages are: 

» 

stage one: (Problem Representation) In this category, architects tend to consider the 

problem space. It is a situation in which a designer can view the task and by 
which mediates between his previous experience and the task Figure (9.2). 



Figure (9.2) diagram illustrates the function of ‘Problem Space’ as it mediates between designer’s experience and design task 

stage TWO: (Solution Generation) In this category, architects tend to generate possible 

solutions to the ‘identified problem’, and to examine their potentialities through 
a continuous testing procedure against the identified requirements of the 
design problem. 

stage three: (Solution assessment) Within this stage, architects tend to generate detailed 

solutions that supports the overall solution (Form). 


THE INTEGRAL ROLE OF DRAWING IN ARCHITECTURAL CONCEPTION 


These three categories classify the behaviour of the designer within the process and can 
be represented in the proposed model, Figure (9.3). The model represents the two modes of 
‘conception’ and ‘sketching’ involved in the design process. 

The purpose of the model is to verify the role of sketching within the information processing 
activity of the architect. The components of the model are the two basic characteristics that govern 
the role: the visual / figural perception (content) and the act of sketching as (communication). 



(-3): Rationalisation 


(■2); Allocation Setting of Rules 


(>2): The ’will’ 
of the 
Designer 

to 'form' 


(♦3): Solution 
Assessment 


SKETCHING 


Nodel Node2 Node3 Node4 Node5 


Node 7 


CONCEPTION 


Concrete 


Node 7 


STAGE TWO 


Node6 


Node5 


Node4 


Node3 


Node2 


STAGE ONE 


Nodel 


Abstract 


STAGE ONE 


STAGE TWO STAGE THREE 


STAGE THREE 


NodeS 


Figure (9.3) The proposed model of the design process illustrating the nodes 


Thus, the essence of the model (protocol) is the ‘node’. These nodes emerge in a 

successive cycles of information processing. Each node is located in correspondence to 

* 

specific state of information within the specific stage of the design process. The location is 
also determined by the information generated within the preceding node. 


9.2.2 System Parsing and Codification System 

‘Association’, as a pattern that illustrates the process of conceptualisation has been ex- 
amined in many studies, Akin for example, suggests a dual-mode model, 4 where a situation for 
a designer -at time of designing- has been envisioned as a representation through a pair of 
modalities ‘graphics’ and ‘speech’. The former is seen as a primary activity, whereas the latter 
is the reflection of the former. For Goldschmidt 5 , the association is represented as a series of 
arguments, a coded verbalisation in the protocol, according to the words used, that semantically 
implies either the figural or the conceptual . 
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To parse the documented process into a set of intervals, is a prerequisite and mandatory 
step, Figure (9-4), prior to the analysis of the protocol. Various systematic parsers have been 
developed for the purpose of analysis. For Eastman 6 , the parser was based on the sequence of 
design units and manipulation, For Akin, it was the sequence of design decisions, 7 and for 
Goldschmidt, the sequence of moves (propositions) 8 . 



Links 


Figure (9.4): diagram illustrates the interdependence of 'sketching' and ‘conception’ within the design process 

Sketching as data is parsed into nodes. A node is considered as an interactive process of 
mental and graphic mechanism and it utilises the three human activities of ‘seeing’, ‘imaging’, 
and ‘drawing’ in a cyclic feed back process that could be fundamentally repetitive. 

As a form of expression, sketching can be seen as an integrated state of perceptual and 
conceptual thought processing. These states are labelled as nodes that correspond to both 
expressed behaviour: verbalisation and sketching. The classification of the nodes is deter- 
mined by a codification system relied on the assumption that each node consists essentially of 
a sequential ‘cycle’ of complex information processing, as illustrated in Figure (9.5). 


SEQUENTIAL ORDER OF SUCCESSIVE CYCLES OF INFORMATION 
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Figure 9.5: Diagram illustrates the segmentation of a protocol into nodes. 
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1) Sketching Segmentation 

The documented graphic process is seen as a series of figurai acts, in parsing the protocol, 
a node is defined as a coherent proposition that involves the graphic and verbal responses, and 
represents the associative interaction. Node determination requires a systematic procedure of 
segmentation based on an inference of the pattern of the developed graphic process. 

Accordingly, the graphic process can be notate in sequential order by judging both graphic 
and verbal responses. The process appears to be in accordance with atramework of the three 
stages. Identifying points of departure and arrival in each stage is determined by the verbal 
response that accompanied the ‘new’ sketch confined by the distinctive graphic act. 

The analytical approach of ‘general to specific’ may generate further detailed segmenta- 
tion in each stage. In fact the decomposing process is the key notion in the protocol analysis 
where an enormous data can be provided. Sketching likewise is seen as an observable 
phenomenon and an associated component of design process. Segmenting sketching into 
measurable constructs allows the testability of these constructs within the proposed model. 

a) The Exploratory mode in the information Processing Mechanism: 

The exploratory deductive mode of sketching: is the representation of design initiation 
and development. The designer’s focus of intent is on exploring ideas and envisioning solu- 
tions. Within the exploratory mode, sketching as an activity becomes highly essential to the 
conceptualisation process. Indeed, sketching in this context is a reflection of thinking, it is 
clearly the manipulative aspect of design in both processes, solution generation and solution 
testing. Architects have found imagining through sketching to be the best guiding routine in 
consolidating solutions. 

The following scenario may be utilised to illustrate the exploratory mode of the process: 
Step One: The Cognitive [Domain Knowledge]: Dealing with a design problem is dealing with 
a problem of a complex pattern, therefore, designers tend to establish strategies which provide 
a framework for design. Strategic structuring of the process maps the problem statement 
towards a general solution, i.e. the construction of a hypothetical ‘problem space’ in which the 
'task environment’ can be suitably represented to the cognitive domain. 

Step Two: The Affective; [Receptors and Effectors]: Searching the problem spaces; [task 
knowledge] by a method of ‘heuristic search’ to make use of information already obtained to 
guide the remaining stages of the problem solving process. 

Step Three: The Psychomotor; [Device knowledge]: At this stage, the actual process of search 
occurring in the problem space can be identified as operational. It implies another structure which 
can be labelled as ‘tactical’, by which a specific solution through a set of operational rules is mapped. 

b) The Explanatory mode in the Information Processing Mechanism: 

The explanatory inductive mode of sketching: In the process of communicating the devel- 
oped images, architects have to have the skill to present their ideas. Sketching can be seen 
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within this framework as a language which architects acquire for explanatory purposes. The 
explanatory mode is a level of communication where a designer tends to rationalise solutions 
through a ‘reasoning’ process. It is an operational process marked by an active and flowing 
graphic process as the concept becomes readable and communicable. Explanatory sketching 
is of a persuasive intent as an illustration of conception. 

Within the context of this mode, a similar scenario can be applied, but reversible, as the 
mode involves the thinking and anticipating of issues and dilemmas within the problem. Information 
about these issues in the problem is essential for decision; the design process is the sequence of 
activities used to form a decision. Thus both modes are forming a fluctuating course of action. 

Both modes involve the three divisions of knowledge, however, it seems what operates 
the mechanism is the psychomotor; that is, the catalyst that facilitates the different level of 
information acquisition or types of knowledge within a ‘problem space’. 

2) Verbalisation Segmentation: 

The Verbalisation, which accompanies the sketching has been parsed into nodes deter- 
mined by sketching moves or trials, however, further segmentation of the verbal responses 
seems to be imperative for the purpose of relating the sketching mode to the conceptual mode. 
It proved necessary to classify the verbal responses into three major categories: constraints, 
retrieval, and manipulation, to provide a representation of the activities and kinds of information 
employed in designing. 

a) Constraints: 

This category resembles Eastman’s classification 8 as it is mapped in the ‘problem 
behaviour graph’, where constraints are identified either ‘given’ or ‘developed’. In our 
observation, constraints were both given and developed and they occurred in both when 
sketching or not. Constraints appear to be indispensable to the designer’s thought 
process, which operates instinctively to identify the limitations of as well as define the 
problem. Constraints observed in this respect in the site analysis (potentialities), were 
Structure, Function, Form and Space. 

b) Retrieval: 

It can be argued that the expressed ‘retrieval’ in the verbalisation is in fact the ‘recalls’ that 
have may be considered as a crucial trigger in the process of solution generation. The informa- 
tion retrieved is related to constraints in a state of exploring the extent of limitations and 
potentialities, and consequently, a new information state is generated. 

The retrieved information as a mechanism implies the designer’s memory. Memory oper- 
ates on three levels: encoding, storage and retrieval, Figure (9.7). The stored information, 
however, is divided as a short and long term memory. 
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in-put to Memory Maintain in Memory Recover from Memory 

Figure (9.6): The three stages of memory operations 


The retrieved information process is a mental operation involving the application of the retrieved 
information to the expressed constraints. This application is administered through a process of ma- 
nipulation where a new state of information begin to emerge. 

Memory can be thought of as a vast body of knowledge, where the short-term memory 
corresponds to the active part and the long-term memory to the passive part. Short-term memory 
plays an important role in conscious thought. When a designer is consciously trying to solve a 
design problem, it operates as a mental work space, used to store parts of the problem as well 
as information accessed from long-term memory. 

Psychologists have determined that short-term memory has a very limited capacity. Evidence 
shows that the more items there are in short-term memory, the slower retrieval becomes. This suggests 
that retrieval requires a search of short-term memory in which the parameters are examined one at a 
time. Akin has summarised 10 the parameters of short- term and long -term memories as follows: 


Memory 

Storage capacity 

Temporal span 

Operational role 

STM 

Limited 7+2 units 

Limited information 

Active primitive processes 


of information can 

will erode, if not 

are applied; incoming, 


be held at any given 

rehearsed after two 

outgoing information is 


time. 

seconds. 

(un) packaged. 

LTM 

Unlimited there is 

Unlimited once learned, 

Passive provides the 


no measured limit to 

no erosion in contents 

database for cognitive 


the amount of 

with occasional rehearsal; 

operations; information 


information that can be 

acquisition takes 5-10 

organisation is also one 


stored. 

seconds per unit of information. 

of its function. 


c) Conception: A manipulative aspect of design: 

Thinking through a design proposition implies a sequential organisation of the designer’s 
thought. This organisation manifests itself in the flow of information. Eastman indicates , 11 that 
the source of information are: memory, the designer’s perception of the current design, information 
from client and deduction from other information. 

Psychological studies show that the sequence of thought often takes the form of an 
argument in which one proposition corresponds to a conclusion that a designer is trying to 
draw. Such correspondence is developing through a process of manipulation which is defined 
as a skilful handling or operation; and control activity in the design process. It allows the 
generation of propositions (solutions) through the artful management of the operational rules 
that determined by the kind of information employed in the process. 

The organisation of memory and the retrieval mechanism that operate on it are not well 
understood. However, according to Eastman, there are four types 12 of transformational operations 


m 
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of information that are received, perceived, and retrieved:- 

Logicai operation, (including all arithmetic and verbal logic). 

Corroboration, and possibly expansion of information from one source by gaining similar 
information for another source. 

Application of manipulation or constraint to the current information state, producing a new 
form alternatives. 

Inductive association of manipulation or sequence of manipulation with a constraint (search 
heuristic). 

Architects develop their strategies as a set of rules that direct the manipulative aspect of 
design. This is to deal with: design elements to be manipulated and the sequence of 
manipulation. The sums of the manipulation rules constitute a design strategy. 
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the integral role of drawing in architectural conception 


10.1 THE ANALYSIS 

This chapter aims to examine the associative relationship of conception and sketching 
and to explore the integral role of sketching in the design process. Using the proposed model 
outlined in chapters six and nine as a testing device would permit the examination to contribute 
to an empirical understanding of sketching. The protocols chosen offer some empirical evidence 
by which the proposed model can be tested. 

Upon the completion of the first part of modelling the relationship between sketching and 
conception in the design process, a number of questions emerged: What are the criteria that 
determine the boundaries of each stage and how can the partition be identified? Does the 
model imply a specific sequential organisation of the associative process of designing and 
sketching? And finally, empirically, does protocol analysis as a survey method offer the 
required supportive evidence for the proposed determination of the node as the essence of 
the process represented in the model? 

10.2 MACRO ANALYSIS OF THE PROTOCOL 

The investigative procedure takes place on two distinctive levels: One is at the level of 
the cognitive mechanism involved in the process of designing that can be deduced from the 
expressed behaviour of the problem solver. The other is the integration of sketching activity in 

the process. Thus the components to be examined are as follows: 

The macro scale: the associative relationship within the framework of the three broad 
categories represented in the model: problem representation, solution generation and 
solution assessment. 

The micro scale: The associative relationship within the framework of the constituent 
elements of the individual nodes which make up the model. 

10.2.1: An Overview of the Protocol Settings 

The purpose of this section is to review the experimental setting, highlighting some points 

to be considered in the investigation: 

The design task should successfully provide a manageable size protocol: in this 
case the design of a “small living teaching unit”, (a protocol of 30 minutes). 

All subjects considered the Scott Sutherland School of Architecture to be the 

client. 

The flexibility of the ‘large’ area provided as a site for the ‘small’ task, had led all 
the subjects to perceive two distinctive characteristics of the site as offering two 
primary options: a flat site versus a sloping site. One subject [S4], selected the 
flat site, no reason was expressed for his selection. It is to be noted that [S4] had 

a prior knowledge of the task: 

♦ 

[S4] 00:00:00 - It is a subject which i have thought about before but not on this site [pause] 
we’ve taken the site away from the slope. 


1- Task: 

2- Client: 

3- Site: 
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Despite of the familiarity of [S4] with the task, no significant difference from ordinary design 
activities was observed. All the other subjects chose the sloping site. 


4- Design: The schemes for all designs are represented in sections included in Figure 10.1: 



Figure (10.1): illustration of the six architectural schemes proposed by the subjects (After the subjects) 


Quantitative comparisons are made via a number of variables such as: Total time used, 
graphic output, percentage of time used for verbalisation associated with sketching, percentage 
of verbalisation without sketching, time span of each stage and number of nodes. 


Subject 

Total time Graphic input 

Verbalisation 

Sketching 

No. of Nodes 

Stage one 

Stage two Stage three 

SI 

00:27:36 4 plans. 

6 sections. 

2 (3-D) 

37% 

63% 

9 

13% 

28% 

59% 

S2 

00:47:50 6 plans. 

7 sections, 

; site plan. 

47% 

53% 

10 

34% 

37% 

19% 

S3 

00:27:45 5 plans, 

' 4 (3-D), 
site plan. 

71% 

29% 

7 

1 8% 

36% 

19% 

S4 

i 

• 

00:34:35 i 5 plans, 

8 sections, 
j site plan, 

! Diagrams. 

34% 

66% 

8 

17% 

49% 

34% 

S5 

• 

• 

: 

j 

00:42:15 7 plans, 

1 5 sections, 

1 site plan, 
Diagram. * 

55% 

45% 

8 

\ 

13% 

65% 

22% 

S6 

| l 

00:30:24 1 2 plans, 

10 sections, 
site plan, 

j • 1 (3-D). 

— — - ... 

71% 

29% 

8 

18% 

82% 

0%. 

% 

• 


No significant difference is recorded among the protocols in time spent in designing activity. 
The division of time among these stages appears to be similar. The number of drawings produced 
correlates with time spent in designing. The number of nodes do not correlate with any other variable. 




V 

« 
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10.2.2 Modelling the Design Process: Stage One 

Much of what is known about problem solving strategies derives from the research of 
Newell and Simon (1972). By having an architect as a subject for an experimental -think 
aloud- session, while trying to solve a design problem, the opportunity of analysing the de- 
signer’s verbal responses can be provided, therewith understanding of her or his strategic 
design structure can be investigated. 

Newell and Simon have identified basic methods of searching the problem space for a 
solution, focusing particularly on the ‘heuristic search’. The essence of heuristic search is to 
make use of information already obtained to guide the remaining stages of the problem solving 
process 1 . This then, suggests that the next step is to identify where the actual process of the 
search in the problem space occurs, as illustrated in Figure (9.3) chapter nine. 

It can be argued that such a search would imply another structure which maybe labelled as 

9 

tactical. The tactical structure maps a specific working method through allocation of operational 

parameters. 

1) Problem space: 

Observation of all the protocols supports the idea that all the subjects tended to formulate 
a ‘problem space’ at the beginning of the protocol. Problem space is a context within which the 
operational parameters are identified. Subjects in this respect, have identified their operational 
parameters which were either ‘given’ or ‘inferred’. Observation suggests that operational parameters 
were in fact both given and inferred. All parameters appear to form ‘pivots’ for the architect’s thought 
process that operates instinctively to identify the boundaries the define the design problem. The 
parameters observed in the protocols, can be broadly categorised as either: 

Site parameters: which includes contextual issues such as slope quality, trees, 
view, orientation and approach. 

Or- Brief parameters: which includes issues such as function, areas, spatial arrange- 
ments and relationships. 

'Principally, designers generate these operational parameters for the purpose of testing 
design alternatives that are later developed. Subjects in their protocols have verbally expressed 
their parameters with statements as in the following excerpts. It should be noted that in the later 
solution these parameters proved to be operational for the designer during the decision making 

process: 


[SI] 00:00:57 - It is an unbelievable cross section, I have seen it and I still don’t believe it. 

00:01 :53 - Just now I can only imagine something like a timber structure which sits here. 
00:02:04 - It seems to me that point there is located by existing trees, [pause] and the 

edge of the knoll, so your view is framed looking down the river and your 
approach is predicated here. 


Later 00:08:47 - It’s such a steep slope, I don’t see how you can build over it and yet to get 

advantage of the view [pause] You ought to be able to build that in masonry, 
but I wonder here, which would let you or if you build it in timber. 
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[52] 00:00:35 - / built up a kind of program which supposes the total area of the building 

[pause] 40m 2 . 

00:00:49 - / am assuming [pause] that it will be in one level at least, it wouldn’t be a two 

story building. 

00:03:05 - The site as I see it is being essentially a sort of 45 a site going down to the river 

45 B , very steep slope, assuming it’s densely treed. 

00:03:35 - The other factor not to see the building as obscuring the natural view. 

Later 00:21 :45 - Now I’ll have to examine some size quite honestly I’ve already anticipated the 

possibility, and I’ll stick to that [pause] that might be eight and five... 

00:42:25 - / want to reassert as I said the connection back to nature, once you penetrated 

into the building via the entrance [pause] this view should be not trapped but 

jpinimally interfered wjtlh. 

[53] 00:03:49 - The things would interest me much more is really there wasn’t really a building 

at all that in a way I think, if one puts them over here will be a problem [pause] I 
would almost feel that if it wasn ’t really an extension of this, just filling in this side... 
00:04:39 - Almost feeling that in some way that it was like slipping kind of tray into kind of 

hill side [pause] It wouldn’t really be a kind of very regular kind of building and 
maybe this thing is shaped in a rather existentialist .... 

Later 00:19:17 - ... you would really have things that although it is to a degree more sophisticated, 

there was a kind of earthiness about it [pause] it would be something that could 
really sit very well with the views.. 

00:22:37 - / supposeJ_have seenitlikea_ cave. 

[54] 00:00:30 - The emphasis is to be on providing a quality space, a memorable space 

[pause] A passive building should be a passive solar cell [pause] The quality 
of them [beach trees] seem to me to be giving one idea about height. 

Later 00:20:56 - In terms of passive solar control, what really want to do is get some strike a 

high thermal capacity material during the day and then be able to close off the 
window 

00:21 :38 - ... I think they should sleep in the top because that the one is going to make it 

re^lyjnemorable ^rjheyisitingiecturer^ 

[5 5 ] 00:01 :53 - ...but these trees, the bank, the water and the sun over here are obviously the 

crucial factors. 

00:03:34 - ...I would want the building to nestle into the bank and takes the advantage of 

the slope to come in at a higher level ... 

Later 00:23:33 - ... we are going to cut back into this slope with a relating wall [pause] and then 

sit this building somehow in there... 

00:37:1 9 - ... but somehow at that corner not in the back here because as you come up 

and down the stairs, it will be very nice to get the view out through the window 
here. 


[S6] 00:00:35 - / have to admit when I saw the red square it sums up in me the sense of the 

river bends at this point, and there must be something just fantastic about 
being there ... 

00:01 :45 - It is very small building and an enormous site. 

00:03:48 - / think it is the building, the quality of which is a lot to do with its location, 

rather than its space inside. 

Later 00:1 2:03 - There is something I keep coming back to about the site itself, which I am not 

seeing it from the angle from the river... 

00:1 9:41 - 'It is interesting you come to the question whether you make an ideal interior 

volume or an ideal exterior. I think it is an interior, I think the scheme is about 
making an ideal interior. 
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2) Problem representation: 

In this section, the objective is to explore the graphically expressed behaviour involved in 
the process of formulation of the problem space. Architects at this stage tend to acquire informa- 
tion from the problem documents for the purpose of identifying the boundaries of the problem 
space. Graphically, problem representation generates the path through which the architect would 
be enabled to retrieve relevant stored experience of similar design problems that seem to be in 
correspondence with the parameters of the problem space. 


CONCEPTION 


(-1): Generation ; Design Elements 
Information Acquistion J 


+ 


(♦1): Problem Representation 


/ 


Abstract 


STAGE ONE 


Concrete 


SKETCHING 


Figure (10.2): The components of the first stage as proposed in the descriptive model of the design process 


Both behaviour (verbally and graphically) were expressed simultaneously. It is observed 
that sketching activity at the time of identifying the problem space was basically intended to 
represent the architect’s perception of the task which was also verbally expressed. The graphic 
process is fundamentally an extension to the short term memory, as the information can be 
transferred to the ‘external memory’. 

It was observed, that such conveyance of information from the long term memory through 
short term memory to the external memory operates at a very fast rate. Evidence shows that 
the more stored in the short term memory the slower retrieval becomes. This implies the architect 
transfers information through sketching serially in order for information to proceed, this requires a decision 
making process that must be operating at extremely fast rate. Psychological studies suggest that 
decision times are extremely fast and must be measured with equipment that permits accuracy 
in milliseconds . 2 

As sketching activity becomes integral to the information processing mechanism and 
also compatible to the initial rate, sketches at this stage, are characterised by a degree of 
abstraction, vagueness and obscurity. 
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Observation of sketching at this stage in all the protocols supports this point. One subject 
[S3] spent sometime at the beginning of the session representing graphically contextual issues 
with no verbalisation. He then explained: 

[S3] 00:01:40 - All right, OK, the problem for me actually is that I must , I feel much more 
comfortable if I can catch, try and describe no matter how basically the site plan [pause] I feel 
it is quite nice to may be see in a really what is actually happening [pause] I think even just 
doing arrows and things like this was absolutely no meaning to somebody else I guess, but 
somehow again for me, I think it is really kind of important, might even really kind of labelled 
things in some kind of banal kind of way... 

Figure 10.3 illustrates the graphic representation that was associated with the formulation 
of the problem space, extracted from the protocol of [S3] and presented as an example. The 
generation of the parameters that determined the boundaries of the problem space spread over 
4 to 6 minutes span in all protocols. 


STAGE ONE - Consideration of Problem space. 

Problem Representation 



Figure 10.3: A diagram illustrates the graphic representation that was associated with the formulation of the problem 

space, extracted from the protocol of [S3] 
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10.2.3: Modelling the Design Process: Stage Two 

Two types of information are usually involved during the construction of the ‘problem 
space’: One, is the information provided by the task environment., the other, is the information 
retrieved from the ‘stored’ experience in the architect’s memory. The purpose of the problem 
space is to represent the task environment, it is also offers a framework of operational parameters 
by which the search for a solution can be proceeded. Architects, often establish these parameters 
permanently at the beginning of the process. Design, then, begin to proceed initially by reducing 
the boundaries of the problem space to the narrowest possible limits 3 . 
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Figure (10.4): The components of the first and second stages as proposed in the model of the design process. 

1) Partition criteria 

The partition between stages one and two as illustrated in the proposed model, Figure 
10.4, is essentially determined by the observed architect’s expressed behaviour that suggests 
a ‘shift’ in the architect’s focus of attention. Stage two is considered to be the stage within which 
architects endeavour conceptualisation. 

Evidence is found in the protocols to support this claim. The following excerpts imply 
semantically the forming of the ‘shift’ in the thought process and the emergence of a new focus 
of attention: 

[51] 00:02:24 - so the first thought is some kind of cantilever shaft ... 

[52] 00:1 0:1 2 - Now I have in mind again a very modest type of building... 


1 33 
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[S3] 00:06:35 - / would see this is being a little bit like that, that would be much more of a kind 

of look out, a jajr in a sense. 


[54] 00:04:57 - maybe one’s building could in some way get in there amongst the branches . 

[55] 00:06:23 - So, we are getting towards something that, let’s just say it’s a little cube to 

start with... 


[S6] 00:05:01 - ...I am thinking really about exceptional thing, is to be on slope. That slope 

happens to have trees, which is an extraordinary situation itself. It’s quite odd 
that the trees grow on a slope, but that to be poised, somewhere in there 
amongst the trees, overlooking the view... 


These ‘shifts’ in the architects’ focus of attention also announce the generation of an 
initial architectural conception, which in turn, will be tested against the initial ’database’ of the 
operational parameters. 


2) Conception-Sketching association 

As the objective in this survey is to explore the association of sketching in conceptualisation, 
it is imperative to illustrate in this section the framework within which such relationship can be 

observed. 

Having constructed a problem space, the architect as a problem solver proceeds to search 
it for a solution. Such a search as already stated involves a mechanism of information processing. 
It maybe argued that if the essence of designing is to make use of information obtained from the 
problem space to direct the remaining steps of the problem solving process, then sketching is 
the activity that guides that course itself together with the selection of the appropriate action that 
would accommodate the parameters of the problem space. Is it fundamental, then, to question 
the role of sketching activity at this stage? And to what extent conception can be proceeded 

without sketching ? 

The answer to these questions requires a framework of analysis supported by evidence. 
In reference to the proposed model, the sketching role at this stage is defined as the ‘will’ of the 
architect to ‘form’. Sketching within this context is introduced as an information process- 
ing device that by which the relevant mental activities such as retrieval, visualisation and 
manipulation can be conciliated. 

In this section the discussion attempts to emphasises the aspect of sketching as skill and 
its impact on the process of designing. Obviously, the development of the architect’s ability to 
reveal her or his perception of the possible solution is conditioned by the graphic skills possessed. 
Through years of practice, architects develop a fine-tuned coordination between the three critical 
mental activities: perception, conception and representation. Such coordination is of great im- 
portance to architects, it accommodates the rate of information processing. It is also important to 
the ‘intrapersonal’ level of communication. Architects maintain the flow of this level of communi- 
cation within the conceptualisation loop through their developed drawing skills. 
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Other inner skills such as aesthetic judgement and a sense of proportion are inseparable 
from skill in architectural drawing. Evidence supports that architects in the process of represent- 
ing their ‘will’ to ‘form’ are unconsciously controlling proportions (scale) and evaluating the aesthetic 
quality of the proposed form. Despite the fact that initial conceptual sketches are usually informal, 
rough and ignore the finer points of graphic convention, architects develop a perceptive kinaesthetic 
experience, a psychometric knowledge to control line making, weight and tone. 

In the next extracts, three subjects questioned the inexpediency of the provided graphic 
tools in a sense that may fail their psychometric to control over the process: 

[51] 00:04:19 - I have seen Ted Cullinan doing this on overhead projector, I personally I have 

never designed with these things in my life... 

[52] 00:32:06 - So one way of looking at that space at the present moment is as space like 

. this. I don’t have any other colour .... 

[S 5 ] 00:1 5:1 5 - Have we got a black pen here? I don’t really need so many colours. OK, yes 

it is a little bit ...., what I was , I mean that doesn’t much different from my pen, 

I was looking for something ‘squeegee’. All right, we can use the green one. I 
am not happy with this, I am not used to big ‘squeegee’ drawing. 

However, it can asserted that these expressed states of inappropriateness found in 
tools provided, are not likely to have had a significant affect on the designing process. 

A closer examination of the association between sketching and conceptualisation 
at this stage is to be conducted within a framework that consists of two constituent 
.mechanisms involved in the conceptualising process that can be identified as: Memory. 

and Visualisation. 

3 ) Elements in Conceptualisation: 

Evidence supports the assumption that: architects tend to deal with the design 
process in a successive interative manipulating processes, guided by their sketching 
activity. The generation of architectural solution is derived from the tributaries involved 
in the process: conception and the ‘will’ to form. In developing skill and technique to 
explore potentialities and limitations within the problem space, architects tend to break 
the design problem up and solve it piecemeal. This tactical action, which is learnt as 
internalised behaviour, enables architects to deal with the complex pattern of architectural 
design problem. 

The most important point to be drawn from this discussion is probably that an 
effective course of action can only be attained by a ‘prolific’ sketching activity. In the 
following section, the discussion will focus on the constituent mechanisms involved in 
the process of conceptualisation. Sketching as an activity is to be seen in association 

with both mechanisms. 
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a) Memory 

As mentioned earlier in the previous chapter, memory is considered as a vast body of 
knowledge, it was also mentioned that memory can be long term and short term memory. It is 
to be noted that abilities and limitations in memory are seen as the problem solving devices. 
The limited capacity of the short term memory together with incapability of ‘parallel’ operations, 
have resulted as a necessity, an extension that expands the capacity and accommodate the 
serial character of information processing, “only one ‘information process’ can be executed at a 
time, an information process is any mental operation involving two or more symbols. The rate of 
processing, however, is very high...” 4 

As such necessity emerges, architects find sketching is a suitable way of extension 
and a source of support to the conceptual process. Abstraction and vagueness are the qualitative 
aspects that characterise conceptual sketching, which essentially is generated from the accelera- 
tion that is intertwined with the imagery transformation. 

By defining the operational parameters that are involved in the interpretation of the given 
task and the allocation of relevant retrieved information from memory, architects tend to suggest 
tentatively the quality expected to be in the generated form. Such a process requires a retrieval 
mechanism by which architects are enabled to recall applicable design situations to the problem 
in hand . These situations are actually previously experienced and stored in the architects’ 
memories, in the retrieving process, the design situation can be modified to accommodate the 

m 

predefined operational parameters. 

These ‘recalls’ are also essential for the ‘conjecture’ that facilitates the imagery generative 
process. Dark, in this respect states that “the concept or objective that generates a solution is 
here called the primary generator. It can be in fact a group of related concepts rather than a 
single idea. These objectives from a starting point for the architect a way in to the problem; he 
does not start by listing all the constraints" 5 . Retrieval, however, may take different formats, 
such variety is observed in the protocols when subjects expressed their recalls of a specific 
example perceived as archetypes. The following excerpts illustrates this category: 


[SI] 00:02:24 - 


[53] 00:05:01 - 

[54] 00:18:22- 

[55] 00:11:55- 

called 

[56] 00:08:04 - 


...You are quite right when we built, where we built at Cardross with, we 
cantilevered it 70 feet out over the drop, it was built in concrete and it was a 
bridge shape that occurred to me... 

Many years ago, I remember seeing a lovely building in Badenweiler by a 
man called Humpert ... 

I also like the Broch in Scotland 

... that is the ground figure plan of the Konstantine Melinkove famous so - 

constructivist villa... 

Venturi got around to which is a naive house, very naive structure 


s 
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Despite the fact that these recalls were of a low percentage through the verbalisation, 
Figure (10.5 a,b,c,d,e,f). However, it has proven to be the factor that triggers off the process of 
the solution generation. Architects found in the recalled examples the source of stimulus. (All 
other retrievals expressed verbally are underlined in the protocols transcript, see Appendix C). 
In the following excerpts, on the other hand, illustrates different type of retrieval. Architects in 
this category tend to retrieve experienced situation rather than archetypes: 

[51] 00:05:06 - ... I once built a long narrow presbytery with a fire place... 

[52] 00:04:01 - ... the place should be very easily entered, should have a character of a 
little cabin... 

[53] 00:24:36 - ... this kind of irregular roof and somehow supported on this kind of 
column [...] Behnisch in particular who has operated this kind of way ... 

[54] 00: 1 1:18 - /Y looks like a top of metronome, you know... 

[55] 00:20:47 - This is going to be the reverse of the house I did for my self where the 
window was cut back in ... 

[56] 00:21 :50 - maybe like Henry Moore building, these white, I mean whited out panels 
and kind of glass-steel thing ... 


Percentage of retrieval observed in each stage of the protocol [SI] 

9 9 % 10 0 % 
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The act of sketching which accompanies these retrieval facilitates transformation. It me- 
diates between the retrieved image and its representation where the latter would lend itself to a 
further interpretation. The transformation of a recalled state of information into an external 
visual display also offers read-back to the author. This forms the base on which the generative 
process builds, Goldschmidt argues that, “it is in our belief that the purpose of this early sketching 
activity is primarily to avail ourselves of potentially meaningful clues” 6 . 

As sketches read back to their author, they become a source of information. Architects in 
their constant interpretation of the generated information together with a progressive refinement 
of the lines and marks, begin to experience a prolific activity. This process appears to be integral 
to the information processing mechanism where a successive new states of information are 

eventually revealed. 

Accordingly, architects tend to utilise their ‘external memory’ to visualise possible solution 
to the design problem. Solutions are most likely to be found through a reciprocal operation of 
sketching and interpretation of the information generated by the sketch. The next excerpts 

suggest some support: 

[51] 00:07:44 - : Experimenter. Where do the people sleep? 

:That is it here, here somewhere here. What actually I am wondering if you 

can sleep on the settee. I mean it is not good. 

The subject expressed his aversion with his direct response. It took almost a span of two 
minutes before he arrived to a satisfactory solution. It is to be noted that solution has emerged 

through sketching activity: 

[SI ] 00:09:25 - You are really looking at two spaces. Aah! I know where you could sleep? up 

here! 

In addition, subject [S2], points out the read-back he gained from his sketching activity: 

[ 52 ] 00:34:32 - Immediately it conjures up to me some kind of structured idea... 

Whereas, subject [S5], discovers the clue that provides potential layout through the read back 
from his sketches: 

[S5] 00:39:29 - ... we should flip [pause] what we do. God, we should be coming in here or 

here not in the middle here ... 

Thus drawing is a means by which architects are enabled to recall representations of 
experienced realities. During the design process, architects utilise their drawings as a ‘repre- 
sentation’ of realities; that is, ‘second-order-realities’ 7 . 
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b) Visualisation 

As a second constituent mechanism in conceptualisation, visualisation involves the 
conceptual mode of thinking of analytical - synthetic thought process that operates on a 
sequential manner. Architects at the conceptual stage tend to transfer the process into a 
manageable context of a ‘glass box’ realm. The transformation is generated by two factors 8 : 
One, is that architects proceed heuristically and each successive step depends on the total 
of the preceding steps of the process. The other, is the flexibility provided for the architect to 
‘back-track’ to the previous ‘knowledge state’, if the process seems to be leading in the 
wrong direction. 

The nature of the problem solving seem to follow Newell’s general scheme of problem 
solving 9 . Architects ‘translate’ their external visual display into some internal representation for 
the purpose of assimilation. Within the context of memory, a problem solver keeps a collection of 
solution types, which are to be brought up when a ‘realistic conjecture’ is met 10 . Architects, thus 
manipulate the external visual display in order to achieve a realistic conjecture. In the next 
excerpts of subject [S2], he states his ‘realistic conjecture’ before establishing the 

subsequent set of constraints 

[S2] 00:1 6:59 - remember it is a bathroom, it is a little kitchen space, it is a space to sleep. 
The new set of constraints is related to the adjacent living space 

[S2] 00:17:03 - and then you feel, this living space could be considerably increased by change 

of level.. 

As the ‘change of level’ is considered a design constraint by the subject, his first attempt to 
explore the possibilities was expressed as follow: 

[S2] 00:1 7:20 - it might, well I am not sure of the positioning of it, but I’ll draw some steps, 

maybe we will have some idea about that in a minute. 

Thus, the act of sketching being utilised to manipulate the visual display heuristically to accom- 
modate a realistic conjecture. 

[S2] 00:1 8:40 - / am premising some kind of stepped system and as you come in here, I 

actually see there is as I am thinking about steps that might go around two 
sides of this and perhaps cut back here, I am not sure. I have to think about 
that still. 

As the subject tends to deal with design issues in a sequential process interative in character, 
at a particular moment the visual display starts to read back, and a realistic conjecture begin to 

emerge: 

[S2] 00: 19: 10 - but the idea of these steps now reveals itself to me as some sort of setting 

space. 

Visualisation, then involves a conceptual mode of thinking associated with a visual mode 
of thinking. Visual thinking also allows the architects to perceive the sketch differently from 
what it is intended to be. It permits the interpretation of the tacit knowledge innate in the sketch, 
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“the sketch is suggestive, in that it allows the designer to scan memory for analogous images 
whose coding might bear relevance to the task at hand” 11 . 


In a continuous cyclic mode of generating lines and interpreting combinatorial and potential 
configuration, architects detect the reality of their conjectures. The role of sketching was ob- 
served in the interactive imagery within a collective visualisation, (subject [S6] were two archi- 
tects work collaboratively) Evidence from the protocol of [S6] supports this point. 

In their process of visual thinking, sketching activity appears to be the principal mediator 
in their communication, the following excerpts semantically implies the contribution of each one 


in the process of detecting the ‘realistic conjecture’: 


[EJ] 00:20:30 - 
[JD] 00:20:36 - 


[EJ] 

[JD] 

[EJ] 

[JD] 


What is all this, and the grounds moves freely under it 

(drawing a section) / think either a little refinement, like when you got a datum, 

that when you coming off, when you are going slightly up against the slope, 
because the slope goes down.. 

It needs a ramp 

(drawing) and then you got this vertical box, so these parts are a little bit 
long, I mean they go. . 

It will be quite good if they are eccentricity long... 

(drawing) and they are probably braced. 


10.2.4: Modelling the Design Process: Stage Three 

The third and final stage in the process that is represented in the model is the phase in 
which architects, conceptually, tend to rationalise the solution and evaluate it graphically through 
the generation of partial solutions. The element that determines the partition for this stage is the 
expressed behaviour of the architect indicating that a preliminary solution has been accomplished, 
consequently, a shift in the process has occurred. The architects’ focus of attention at this stage 
is on the assessment of this preliminary solution. 



(-3): Rationalisation 


(•2): Allocation Sotting of Rules 


STAGE TWO 


(+2): The VIM' 
of tho 
Designer 
to Torm' 


STAGE ONE 


STAGE TWO 


CONCEPTION 


Concrete 


SKETCHING 


STAGE THREE 


Figure (10.6): The components of the first, second and third stages as proposed in the model of the design process. 
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It is to be noted, that throughout the second stage where architects were in the process 
of design decision making, this process also occupied a considerable space of the time given 
and was also characterised by a serial manner and continuous manipulation of the design 
elements. Observation of the protocols revealed that the basic design elements proposed by 
each subject to generate geometrical form were graphically represented. Figure (10.7) shows 
the attempt to illustrate the basic design elements related to each subject. 



Figure (10.7): Illustration of the basic design elements as interpreted by the author 


The recognition of the satisfactory reduced limits of the boundaries of the problem space 
involves the awareness of the situation in which the operational parameters are being fulfilled. 
The final stage is basically characterised by the particular problem solver’s behaviour. In the 
process of evaluation of the preliminary solution, Architects tend to allocate parameters for a 
partial solution generation together with an aesthetic consideration. However, it was generally 
observed that architects tend to execute this phase with a an evaluative intention of the preliminary 
solution. Consider the following excerpts from the protocols that suggest the departure point for 

the third stage: 

[SI ] 00:1 3:08 - OK. Let’s plan all this, we’ll draw it as a square and see what happens... 

[52] 00:33:50 - But, then must , I would then consider not the detail so much, but some of the 

implication [pause] I think it is almost time for me to use the scale... 

[53] 00:22:37- / think the solution lies in the programming in the site and I think in the belief that you don t 

need any more buildings plonked on top of the land [pause] Maybe, probably something 
like this would take me about a day as a initial idea... ■ 


» 
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[54] 00:22:44 - / think, I’ve got about 6 or 7 minutes, I'll be able to do little drawings. So, I’ve 

accommodated the toilets without spoiling my square [pause] I am not working 
with scale here, just a disappointment. 

[55] 00:33:09 - So we got a hot spot there and then we’ve got this projecting window balcony 

window seat. That’s it what we would do ... 


Obviously, architects’ attempts to generate partial solutions are derived from the evalu- 
ative mode of thinking, “often solutions are generated while evaluating existing solutions 
or while detecting conflicts prior to the integration of solutions” 12 

One generality was observed, architects drawings become less abstract as they progress 
towards solution development, and more definitive, becoming the type of sketching usually 
associated with the architect’s aesthetic predilections. If any further exploration emerges, 
architects tend to sketch on the margins. Verbalisation associated with sketching activity 
tend to imply description and explanation. Examination of this stage in five protocols will 
attest to this notion, that architects, simultaneously, are consolidating the overall proposed 
solution through the process of making design decisions on detailed solutions. It is also, 
noticeable that the shifts in thought process’s from the detail level of the subjects’ focus of 
attention cited above to the consolidation of the overall solution very often follow a ‘checking 

list procedure’. 


The important finding from this macro level of the protocol analysis is that within 
the process of designing, there is a sequential organisation that may vary in terms of its 
hierarchical order from one protocol to another. However, this sequential organisation is 
essentially derived from the architect’s cognitive mechanism which when dealing with problem 
solving tasks, tends to operate on a successive cycling of heuristic search portioned by the 
incremental design decision making process. This process has already been identified as a 
Node. In the following chapter, a micro level analysis will be conducted, focusing on the 
components of the node. Figures (10.9 a,b,c,d,e,f) illustrate sketching segmentation of all 
protocols as a series of figural acts. A node is defined as a coherent proposition that involves the 


association graphic and verbal expressed behaviour. Figures (10.8 a,b,c,d,e,f) also exhibits the 
fro™ ipncv distribution of the two components of the protocol: verbalisation and sketchina. The 


illustrated frequency is constructed by bar graphs 


activity. 


exhibit the graph of ‘time span of each node in the protocol’. 
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STAGE ONE - Consideration of Problem space. 

Problem Representation 

“I feel much more comfortable if I can catch, try and describe no mailer how basically the site plan .. " 
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STAGE TWO 

Solution Visualisation - The Generation of possible solution. 
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"may be probably something like this, would take me about a day as initial idea and most of things 
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STAGE ONE - Consideration of Problem space. 

Problem Representation 

" Beech trees, and the quality of them seem to me to be giving one idea about height m 
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Solution Visualisation - The Generation of possible solution. 
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11.1 THE MICRO ANALYSIS OF THE NODE 


This chapter aims to examine a model of a decision making process represented in a node 
format. Figure (11 .1) illustrates the mechanism of a node that incorporates two constituent cognitive 
processes: One, is the allocation of design constraints at the beginning of each node (state of infor- 
mation) that is principally reciprocative to design decision making process. The other is the two sides 
of a coin of the deductive generative and the inductive selective process involved in the problem 

solving. 

As the node describes the architect’s behaviour, it is utilised to assist the investiga- 
tion of the association of sketching activity within the cognitive mechanism involved in the initial 
design stages. A number of questions arise about the search for possible solution that involves 
a cognitive mechanism associated with sketching. Does the architect only search within the 
boundaries of the allocated constraints at each node? Is the successive search operated in 
parallel or proceeded serially? Is the sketching activity involved in both components of the 
node, (i.e., setting constraints and search)? Is it plausible to identify the principles which 
determine which act of exploratory sketching and explanatory sketching will be performed 
through the search? 

It can be argued that architects establish design decisions by constructing constraints 
as a causal model to explain the obtainable facts of the sub-problem space emerged within the 
node. Architects, then become engaged in an exploratory mode of heuristic search to learn, 
create or discover possible solutions, from which the design decision will be made. Architects 
make design decisions when their causal models of the allocated constraints successfully 
correspond to an alternative in the choice set. 


Allocation 

Costraints 



Deductive/ Exploratory 


Heuristic Search 



B 


The Selective Process 


NODE : A STATE OF INFORM ATION 


Design 

Decision 


c 


SUCCESSIVE CYCLES OF A HEURISTIC SEARCH AND INCEREM ENTAL DESIGN DECISION M AKING PROCESS 


Figure (11.1) A diagram represents the flow of the graphic process and the integration of ‘exploratory deductive’ and ‘explanatory 

inductive’ modes. Each node consists of both modalities of expressed behaviour: ‘verbalisation’ and ‘sketching’ 
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11.1.1: The Segmentation of the Protocols into Nodes 

Observation of the expressed behaviour (verbally and graphically) expressed by the subjects 
suggested a sequential organisation of information used to produce a new state of information. 
Protocols revealed that information processing is sequentially combined in a particular order. 
The approach elaborated here for the purpose of analysing this order follows three steps: 

1) The determination of the successive focus of attention in the information processing. 

2) Determining the sequence of ‘expressed’ states of information involved in constraints 

setting and design decision making. 

3) The incorporation of sketching as an activity associated with the sequence of expressed 

information. 

The following excerpts from the six protocols suggests consistency in node formation. . 
(A supplementary video tape of these nodes is provided in appendix D) 

A complete categorisation of the nodes in all protocols is provided in appendix C 


rsn-NOPE ONE - [00:00:00 _ 00:05:40] 


NODE ONE: 


1.1) Constraints: [set 1] 

1.1.1- Now it seems to me here the whole site is very very dramatic. 

1.1.2- This is a cross section which I think you have to draw. It is unbelievable cross section. I 
have seen it and I still don’t believe it. 

1 .1 .3- it struck me any near the knoll is as good as any where along the slope. 

1.2) .Deductive search[exploratory sketching]: 

1.2.1- it seems to me that point there, 

■ 1.2.2- on the section, out here, something which was supported or supported... 

1.2.3- the other idea is of course to build something here. 


1.3) Inductive reasoning \ explanatory sketching: 

1.3.1- 1 have to admit I am not sure I’m thinking,... 

1.3.2- These drawings look terrible. 

1.3.3- It is a hell of slope, and you have to dig very deep founds. 


NODE TWO: 

2.1) Constraints: [set 2] 

2.1.1- Can I start with the knoll, some where here in the corner and the idea of trees,... 

2.1.2- 1 would prefer to leave the knoll to be seen, and to may be even 

2 . 2 ) .Deductive search [exploratory sketching]: 

2.2.1- start with the idea of very simple object 

2.2.2- But the idea you could enter here and you would have a work space ... 

2.2.3- you would have the view cut off by the knoll,... 

2.2.4- You would have a hall which spoke to the space here... 

2.2.5- you could build the fire place up couldn’t you? []and use it to support this... 

2.3) Inductive reasoning \ explanatory sketching: 

2.3.1- My instinct is to say it is simple it is flat that, it uses structure, it gets glassy towards the 


end. 


[S2]-NODE FIVE- [00:21:25 _ 00:28:00] 


5.1) Constraints: [set 5] 

5.1.1- 1 want to contrast the two elements, architectural contrast between the accessory box, 
and the main living space, ... 

5.1 .2- 1 want to maximise within reason, and within the limits of very simple program the two 
different kind of spaces ... 
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5.1.3- I've already anticipated the possibility, and I’ll stick to that, that is good proportion, ... 

5.2) .Deductive search [exploratory sketching]: 

5.2.1- if we assume here we divide that say into, for the argument sake into four pieces, ... 

5.2.2- 1 must say I’m a bit self critical, ... 

5.2.3- designer has to assume something about the value ... 

5.2.4- we’ll come to the dimension problem there, ... 

5.2.5- 1 will have a problem, the problem rise with the door, ... 

5.3) Inductive reasoning \ explanatory sketching: 

5.3.1- as you come in here, which of course still leaves open the question; how is that edge 
should be treated, ... 

5.3.2- significantly enough, that make one conscious of the fact that this thing is sitting in the air,... 

5.3.3- 1 think I would like to examine that further, ... 

5.3.4- I’m beginning to see fairly almost self programming or self determine layout, ... 

5.3.5- Now, these are sort of dimensions, which are of number of characteristics; ... 


S31-NODE FOUR- 


:08:57 



: 1 3 : 



4.1) Constraints: [set 4] 

4.1 .1- it seems that it isn’t really kind of vernacular area which we are talking about, it is a kind 
of campus, and we want to regularise the thing, ... 

4.1 .2- may be slightly more modernist in a way,... 

4.1 .3- 1 would like to see the form of the thing may be being shaped largely by, to certain kind of 


a program, ... 

4.1.4- in an existentialist way, thinking of wrapping in a rather like 

4.2) .Deductive search [exploratory sketching]: 

4.2.1- supposing the building was kind of a tray, 

4.2.2- one could imagine certain area more private than others, kind screened off in some kind 
of a way,... 

4.2.3- So, the notion; if one imagines the kind of, I am not suggesting it should be so regular- 
ised as this, ... 

4.2.4- imagine that one actually can pierce the hill in some way here, 

4.3) Inductive reasoning \ explanatory sketching: 

4.3.1- could create the sense of territoriality; 

4.3.2- one tries to make a kind of landscape version of that within the landscape around, 


4.3.3- trees forming a sense of enclosure around this, and that is in some way,... 


S41-NODE SEVEN- [00:17:32 _ 00:22:40] 


7.1) ponstraints: [set 7] 

7.1.1- to provide a toilet for these people which gives me immediate problems. 

7 . 2 ) .Deductive search [exploratory sketching]: 

7.2.1- The other possibility is that , I design the square a little bit bigger than I actually need. 
Make an inhabited wall around the building. 

7.2.2- 1 could perhaps arrange the stairs around here. 

7.3) Inductive reasoning \ explanatory sketching: 

7.3.1- The disadvantage of this is that its adding bulk to the building 

7.3.2- if we make 600 wide, that will be 3 the actual internal space, would it be beginning a 
little bit small. 

7.3.3- You want to have some shutters outside that which open, allow the sun to come in 
and strike the floor. 

7.3.4- In terms of passive solar control, what really want to do is get sun to strike a high 
thermal capacity material during the day, and then be able to close off the window. 

7.3.5- The building is really rather taller than it needs to be 

7.3.6- 1 have not decided where they are going to sleep 
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[S53-NODE SIX- [00:24:42 _ 00:28:05] 


6.1) Constraints: [set 6] 

6.1.1- the other thing about that would be then if this perhaps would be a bit greedy,... 

6.1 .2- but rather than just one single vault maybe the building has a pair of vaults, that 

would depend on the scale of the accommodation. 

6.2) .Deductive search [exploratory sketching]: 

6.2.1- we still are looking to see how we can get this piece out in the front 

6.2.2- what could happen then, would be that one bay perhaps would have the floor slab 
that projected out to take advantage of the view. 

6.2.3- we going to try to sit on the ground in this sort of way. 

6.2.4- it doesn’t necessary need to be vaulted, but I think vaulted would be nicer,... 

6.2.5- 1 haven’t got time to draw the whole tree of course, but it is a kind of line. 

6.3) Inductive reasoning \ explanatory sketching: 

6.3.1- it will be a natural change of out look, which would be very dramatic and exciting as 
the season progress,... 

6.3.2- 1 don’t think kitchen unit does need any daylight, 

6.3.3- it is getting more rectangular now. 


fS61-NOPE EIGHT- f00:19:41 00:24:50 


8.1) Constraints: (set 8) 

8.1 .3- within its context with all these trees you 
will never ever going to see as a pure platonic 

piece. 

1.2) Deductive (exploratory sketching): 

8.2.1- that gives you the entrance ... 

8.2.2- what is all this? Legs and the moves freely 

■ under it .. 

8.2.4- it needs a ramp... 

8.2.5- it will be quite good if they are eccentrically 
long 

8.2.7- well this is thinking of the base as some- 
thing quite ... 

8.2.8- then this has kind of may be the possibility 
of telescope shape, this house with this big bays 

8.2.9- 1 mean there is away of seeing it as a little 

solid masonry thing, ... 

8.3) Inductive reasoning \ explanatory 

8.3.2- it is getting too sophisticated you think, yes 

may be ... 

8.3.4- 1 know what you mean. I just got worried 
about, I mean this being rather fragile 


8.1) Constraints: (set 8) 

8.1 .1- It is interesting you come to the ques- 
tion whether you make an ideal interior vol- 
ume or an ideal exterior 

8.1 .2- 1 think it is an interior ... 

8.1 .4- a canopy to do with entrance, properly 
and we can have the bump at the back ... 

1.2) Deductive (exploratory sketching):* 

8.2.3- 1 think either a little refinement ... 

8.2.6- and they are probably braced 

8.3) Inductive reasoning \ explanatory 
8.3.1- My problem it starts to loose its naive 
quality .. 

8.3.3- which is fine but different [...] it is al- 
most the box that you put the weather instru- 
ment in .. 

8.3.5- OK, so more about half built. 

8.3.6- Five minutes, we have finished ... 
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11.1.2: The Components of a Node 

This section reviews in detail the three knowledge mechanisms that construct a node: 
First, A constraints setting, within which solution generation can operate. Second, A generative 
heuristic search, which involves a deductive mode of thinking associated with an exploratory 
mode of sketching. Information derived from task environment and memory in an hypothetical 
format is essentially to guide the remaining cycles of the problem solving process. Third selec- 
tive heuristic reasoning, which involves an inductive mode of thinking associated with 
explanatory sketching. Information generated within the preceding mechanism is utilised 
in an inferential and evaluative format to make a design decision. 

A node comprises these three cognitive mechanisms, which is in theory can be distin- 
guished in parts by the constraints setting appropriate to each node. Three phases of the 
search process are involved in the node: First, the limitation generated by the initial constraint 
in which the architect narrows the space of any potential novel solution or alternative to the 
problem in hand. Second, a design generative search, in which the architect explores the 
candidate novel solution. Third, a selective reasoning search, in which the architect evaluates 
and revises the proposed ‘selected’ solution. 

It is also observable that the design decision making process depends first on impos- 
ing constraints during both the generative exploratory and the selective explanatory modes 
and second on releasing or reformulating a new set of constraints during each generative or 
selective processes 

. 1) Constraints 

As architects proceed their search, strategically, they tend to build up the solution to the 
design problem through successive states of information processing. This involves cycles of 
heuristic search and incremental design decision making. Adherence is found in the proposed 
structure of the node. In all six protocols the architects tend to follow similar paths of generating 
these states as represented in the node. 

The allocation of design constraints derive primarily from the tactical break down of the 
problem space into parts, that is sub-problem spaces. Constraints may vary, as it depends 
on the architect’s focus of attention together with the technological limitation and aesthetics 
to be considered. Architects can limit the problem space by imposing constraints on their 
heuristic search. The application of constraints will then drive the information processing 
in the subsequent cognitive process of the generative exploratory search and selective 
explanatory reasoning. 

The allocation of constraints offers understanding of the design problem at hand, as it 
involves three conditions 1 inherent in the constraints allocated: First, the constraints are related 
to the operational parameters determined in the process of identifying the initial problem space 
at the first stage. Second, the architect’s perception of the design elements proposed, along 
with the allocation of the design constraints, should be in agreement with the core theme of the 
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design process. Finally, the source for these constraints is the architect’s knowledge. During 
each successive node, an appropriate constraints operation is seen to be applied. Consequently, a 
gradual limitation of the problem space emerges. Narrowing the problem space limits the search to 
the potential solution. 

2) Heuristic search: Generative exploratory vs. Selective explanatory 

By generative exploration, is meant a search guided by various possible approaches to 
the design task. Architects in their search from the ‘initial state’ to the ‘goal state’ in the problem 
space, operate sequentially on a number of states of problems. In this conceptual mode, the 
solution to a design problem can only be achieved through search, that is the architect has to 
find an appropriate path through a complex pattern at various states of sub-problem spaces. 

Newell and Simon argue that ‘heuristic search’ is likely to be employed in the search of 
problem space. “Heuristic strategies involve looking at a large portion of the problem space and 
then by applying relevant information gained about the problem, narrow down the search area 

until it becomes more manageable” 2 . 

Architects in their strategic heuristic search, may adopt various models, however, heuristically 
they are enabled to approach the complexity of ‘ill-structured’ problems and simplifying it by 
working out a series of ‘rules of thumb’. These, in turn can be applied one at each statement of 

the problem, that is each node. 

An initial definition of a heuristic is a piece of knowledge capable of suggesting plausible 
action to follow or implausible ones to avoid. Dorner in a comparative definition of heurism and 
- algorithm points out: 

Heuristic is the science of finding solution to problems whenever 

there are no algorithms. An algorithm is a formula for a solution (i.e., 
a plan for the sequence of steps required in order to find a solution 
with certainty if one exist). A heurism is also a plan that is a formula 
for a sequence of steps taken when working out a solution. In opposi- 
tion to an algorithm, however, heurisms do not offer an a priori guar- 
anty that a solution can be found, if one exists. Heurisms increase the 
probability that a solution will be discovered, although the degree to 
which this probability is increased can not be stated absolutely 3 

This study claims that architects tend to employ deduction and induction. Observation of 
the protocols suggest that architects, within the deductive mode, very often tend to explore 
alternatives of possible solutions, or deduce what characteristics the best possible solution 
should have. The process of evaluation and reasoning, on the other hand, requires an inductive 
basis of explanatory mode. Induction leads to a new set of information. Moreover, heuristics 
utilise any attempt to pursue further operation by new combinations of deduction and induction. 

To the question of how many times architects move from one mode to the other, the 
answer depends entirely on the nature of the problem and a satisfactory level of solution achieved. 


THE INTEGRAL ROLE OF DRAWING IN ARCHITECTURAL CONCEPTION 



As the problem space become limited and the solution become increasingly comprehensible, 
architects tend to remain on one mode and no more switching is necessary. 

Both operations though, form a chain of reasoning. Observation of the arguments that 
determine each node support the presented definition that distinguishes between deductive 
and inductive arguments. Deductive argument is defined by logicians as follow, “The essential 
feature of a deductive argument is that it establishes its conclusion absolutely conclusively” 4 . 
Whereas the inductive “arguments are non deductive arguments whose conclusions ex- 
press conjectures that go beyond what their premises say and yet can be tested by further 
observation” 5 . 

% 

It becomes evident in observing the protocols that for a heuristic to be effective in 
the generative deductive process; that is, useful for guiding the development of the solution, 
each heuristic must specify a situation or context in which its action is appropriate. Within the 
generative exploratory search, the allocated constraints are usually guided by some cognitive 
mechanism, however, architects very often reformulate implicit constraints which arise through 
the deductive operations. These ‘implicit’ constraints emerge through analogies, "... design 
appears to be essentially an emergent phenomenon where new information about a problem 
is generated, evaluated together with a priori knowledge and solution strategies amended 
accordingly” 6 Consider the following excerpts extracted from the classified nodes cited above: 

In the following excerpt the subject recalls an experienced situation: 

N2 [SI] 00:05:10 - / once built a long narrow presbytery with a fire place. [A conclusion 

• with ‘certainty’ emerged from the previous heuristic through deductive operation] which would 
give you... In section [pause], you could build the fire place up couldn’t you [pause] and use it to 
support this. 

On a similar level of analysis, the following excerpts offer additional support to the argument: 
N5 [S2] 00:23:57- / will have a problem, the problem arise with the door [Heuristically, the 

subject recalls the following] but if we treat this as a 45 splay in this position [Then, through a 
deductive operation a conclusion is reached and expressed (graphically)] then the problem is 
not as com plica ted as it looks. 

N4 [S3] 00:09:55- In thinking of the thing that I’ve seen years ago by Humpert that I would 

think of the thing is being a little regularised [A deductive operation directed the thought process 
to a solution where a conclusion (of an evaluative character) is reached: 

00:1 1 :03 - ... I am not suggesting it should be so regularised as this. 

N7 [S4] 00:18:22 - / also like Broch in Scotland [a recalled heuristic leads to a desired 

conclusion] / could perhaps arrange the stairs around here. 

[S5] The subject discovers through a relationship that emerged in a section 

N6 [S5] 00:25:57 - So that the ground level up at the top of the slope here would be at the 

same as this roof [he then deduced] which could be flat as well, it doesn’t necessary to be vaulted. 


I 
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Architects in the generative exploration are basically guided by their deductive heuristic 
search, by which a planned course of action would be revealed. The course of action based on a 
continuous reformulation of different classes of heuristic such as those of Rowe 7 ‘Anthropometric 
analogies’, ‘Literal analogies’, 'environmental relations’, ‘typologies’, and ‘formal languages’. Such 
heuristics offer deducible tentative understanding of a design situation in which architects 
enabled to execute a plausible action and to prune the implausible ones. 

A considerable amount of evidence observed in the protocols suggests that architects’ 
behaviour towards the end of each node reflects more of a probabilistic reasoning. Inductive 
explanatory is the term used to describe this process. It involves a decision making process 
required for the successive process of nodes to operate. It enables architects to proceed a 

cycle of new states of information processing. 

Thinking propositionally generates a sequential organisation of thoughts. Psychological studies 
confirm that our thoughts sometimes are organised by the structure of memory. 

A sequence in the thought process promotes the emergence of the different interconnected 
aspects of the proposition in the memory; that is, these connections in fact supply the links 

between the thoughts. 

Heuristically, architects tend to use their ‘experienced’ logical rules in the evaluative process 
of the generated proposal. The reasoning process also follows an inductive argument in which 
a conclusion follows a premise in a sequential organisation. Presumably, the architect has a 
knowledge of a ‘rule’ by which her or his design decision on a proposition can be accomplished. 
Consider the sequence in the following excerpt extracted from the protocol of [S4]. In this 
. example the architect recommends a premise: 

N8 [S4] 00:24:35 - It looks good, fireplace here, stone, stonewok should come up. 

Inducing a conclusion: 

- the fire is also would warm up the high thermal capacity material. 

Using heuristically’ a rule to promote the conclusion: 

- the high thermal capacity material is stone 

Moving to formulate a new premise: 

-That will maybe a fire, which is on one wall is in stone, may this area is got 
a view out is actually masonry, stone or concrete on building ... 

Realising a contradiction in accommodating the constraint of staircase layout [Staircase layout 
is a resolved design decision]: 

- Oh God, I can’t, I’ve got staircase in there.. 

Inferring a reconciliation for the contradiction in a new premise: 

- Well, I suppose I can, it makes it fatter.. 

♦ 

A conclusion in turn is deduced together with a design decision based on a rule: 

- it would have to be a concrete. I don’t think stone would make it thin enough 
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Architects during the selective and inductive reasoning process, tend to evaluate and 
relate the adequacy of the proposed solution to their operational parameters and revise them if 
necessary. At all stages in the process of making design decisions, architects very often im- 
pose and adhere to constraints that stem from either the allocated constraints of the node 

undertaken or previous ones 

To sum up, the proposed framework of a node illustrated in both Figure (11.1) and the 
previous discussion aims to describe at least at a logical level the ‘inner’ working method of the 
architect’s cognitive mechanism, i.e., ‘black box’. The attempt to put a cognitive process be- 
tween the architect’s input and output raises the question of whether this cognitive process also 
operates on successive returns of nodes? And if so what factors provoke such returns? 

To gain some insight into this question, the following diagrams illustrate the interpreted 
pattern of the succession and returns in each protocol. Figure (11.2 a,b,c,d,e,f). These dia- 
grams suggest that by the side of a regular successive pattern of building up the architectural 
solution, there is an irregular pattern of returns to the preceding nodes. In the process of gen- 
erating states of information, architects’ design behaviour, tends to be in a hierarchical order of 
fluctuation; that is, the design process requires frequent returns to the preceding nodes as the 
initial concept is consolidated successively. Architects deal with a dense connection of previous 
design decisions related to former allocated constraints. This provides essential revision to the 
process, in which architects administer reformulation to both constraints and solution. Observa- 
tion reveals that such returns are essentially generated by the inductive explanatory mode of 

reasoning. 


node 1 node 2 node 3 node 4 node 5 node 6 node 7 node 8 node 9 



Figure (11.2 a): A diagram illustrates the pattern of returns . Protocol of [si] 



Figure (11.2 b): A diagram illustrates the pattern of returns . Protocol of [s2] 
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Figure (11.2 c): A diagram illustrates the pattern of returns . Protocol of [s3] 
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Figure (11.2 d): A diagram illustrates the pattern of returns . Protocol of [s4] 
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Figure (11.2 e): A diagram illustrates the pattern of returns . Protocol of [s5] 
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Figure (11.2 f): A diagram illustrates the pattern of returns Protocol of [S’s6] 
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11.1.3: The Integral Role of Sketching In the Cognitive Mechanism 

If Heuristic search is the art of using knowledge effectively for the realisation of architectural 
solution, then a fundamental question arises, how can knowledge be transformed into effective 
solution realisation action? To get some insight into this question, two further points are under- 
taken in the following discussion: One is to categorise the knowledge involved in the process. 
The other, is the sketching activity as an implicit tacit knowledge. 

Pollock argues that reasoning is an occurrent process and it can proceed only in terms 
of what we currently hold in mind. “We do not have to hold the entire argument in mind in 
order for it to justify its conclusion, but we do have to hold each step in mind as we go 
through it” 8 . In addition, our process of reasoning is essentially guided by 'epistemic norms; 
that is, “the regulative process in reasoning that involves epistemic norms is essentially 
implicit in epistemological thinking” 9 . 

The question of how epistemic norms play their role in guiding the architect’s epistemic 
behaviour can be approached through the classification 10 of knowledge into the two broad 
categories: declarative and procedural. 

Declarative knowledge is frequently referred to as knowledge about facts and things; it is 
explicit knowledge, which can be reported and of which architects are consciously aware. Akin 
identifies 11 the elements that constitutes the declarative knowledge: object (buildings, ..), their 
attributes (functional, ..) and relations (functional building). 

Procedural knowledge, on the other hand, is the implicit knowledge of how to plan an 
action; that is what within architectural context makes it possible for the architect’s graphically 
expressed behaviour to be guided by ‘norms’ without her or his awareness, without their thinking 
about the ‘know how’ to draw a plan!. 

Architects generally, in the procedural knowledge of the ‘sketching’ course of action required, 
need to know what to do at each ‘design situation’ as it arises. However, this does not require them 
to be able to specify what they should do before the fact. Pollock suggests that these ‘action- 
guiding norms’ can govern behaviour in a non-intellectualist-manner 12 . When architects learn 
how to sketch, they ‘acquire’ a plan of how to do it. Such a plan very often starts as 
explicit propositional knowledge of what to do under various circumstance, but then 
becomes internalised. 

The role of epistemic norms is to describe this internalised pattern of behaviour that 
architects automatically follow, a pattern of crystallising their thoughts through sketching. Pollock 
explains: 

This is just a fact of psychology. (Architects) form habits or con- 
ditioned reflexes. Norms for doing x (sketch) constitute a description 
of this plan for doing x (sketch). The sense in which the norms guide 
(their) behaviour in doing x (sketch) is that the norms describe the 
way in which, once (they) have learned how to do x (sketch), (their) 
behaviour is automatically channelled in undertaking to do x (sketch). 

The norms are not, however, just description of what (the architects) 
do. Rather they are description of what (they) try to do. 
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Cognitive studies confirm that experts (architects as they become more skilled in the 
task of the problem solving), rely more on procedural knowledge, whereas novices (such as 
architectural students) seem to derive their procedures from declarative knowledge. Observa- 
tion of protocols substantiate this. Architects in each node tend to sketch for relatively short periods of 
time at constraints allocation that involves declarative knowledge, and sketch for longer periods in 
relation to the process derived from procedural knowledge. Figure (11.3) illustrates the percentage 
of sketching activity was associated with each component in the selected nodes from each 
protocol. 


Percentage Ffe^reserts Sictcting Insctved at eacti Cbnpaneft cf 

Nodes 1 and 2 in the FYotocd of [SI] 



Made (5) in the FYctocd of [S3 


Expantfoy 

Setting 

24 % 






Figure (11.3) 


Evidence from the protocols supports the assumption that the allocation of constraints 
essentially proceeds from declarative knowledge. Architects tend to identify issues that involves 
‘objects’, ‘attributes' and ‘relations’. Consider the earlier excerpts, where the subjects generated 
constraints, their verbal expressed behaviour semantically implying organisational relations 
between elements and attributes: 
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[51] 2.1.1- ... the knoll, some where here in the corner and the idea of trees,... 

[52] 5.1.1 -/ want to contrast the two elements, architectural contrast between the accessory 
box, and the main living space, ... 

[53] 4.1.1- it seems that it isn’t really kind of vernacular area which we are talking about, it is 
a kind of campus, and we want to regularise the thing , ... 

[54] 7.1.1 -to provide a toilet for these people which gives me immediate problems. Because 
I don’t want to produce a square with a lump on it... 

[55] 6.1 .2- but rather than just one single vault maybe the building has a pair of vaults, that 
would depend on the scale of the accommodation. 

[S’s6] 8.1 .3- within its context, with all these trees you will never ever going to see it as a pure 
platonic piece... 

As the subjects begin to design, they tend to rely on procedural knowledge in a reflex 
mode; that is, they proceed to exploring solutions and reasoning their selective procedure through 
sketching guided by epistemic norms. 

Procedural knowledge originates in problem solving, whereas a problem space can be 
decomposed into sub problems represented in nodes. Architects, therefore, engage in sketching 
activity at the front edge of designing. The generative nature of the exploratory mode generates 
sketching activity from procedural knowledge. Exploratory sketching proceeds the architectural 
conception rather than preceding the conception in the architect’s mind. 

Explanatory sketching, on the other hand, is a representation that preceds conception; 
that is, the selective nature of the explanatory mode shifts the architect’s cognitive process to 
declarative knowledge. Both forms of sketching, exploratory and explanatory therefore com- 
plement each other. This combinatorial process operates on an interval of nodes. Architects in 
their reasoning also attempt to verify organisational relations between the design elements that 
haveemerged, evidence in excerpts substantiate this. 

[51] 1.3.3 - It is a hell of slope and you have to dig very deep foundations. 

[SI ] 2.3.1 - My instinct is to say it is simple it is flat that, it uses structure, it gets glassy towards 
the end. 

[52] 5.3.2- significantly enough, that make one conscious of the fact that this thing is sitting in 
the air,... 

[53] 4.3.3- trees forming a sense of enclosure around this, and that is in some way,... 

[54] 7.3.1 - The disadvantage of this is that its adding bulk to the building 

[55] 6.3.3 - it is getting more rectangular now. 

[56] 8.3.1 - My problem it starts to loose its naive quality. 
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11.1.4: Correlating the Design Process with the Graphic Process 

This section aims to investigate the association of sketching at the micro level; that is, 
with each component of the node: constraints, exploratory search and explanatory reasoning. 
The node’s constituent components that to be observed are treated as interrelated variables 
within the information processing mechanism. In the following graphs, illustrated in Figures 
(11.3 a,b,c,d,e,f) it shows the percentage of each component as was observed throughout the 
classified nodes. A number of relationships can be deduced: 

1 ) Despite the fact that the proportion of each component varied from one node to another, 

the three components existed throughout all protocols in observable regularity. 

The beginning of the protocols was marked by node one, which was clearly revealed in all 
protocols as dominated by constraints setting. Subjects at this stage were formulating the 
‘problem space’, within which the operational parameters were to be located. 

The end of all protocols was signalled by the last node which was also found to be dominated 
by the explanatory mode, within which subjects, tended to rationalise their solutions. 

4) A similar tendency in terms of gradual expansion of the explanatory mode as the protocol 

advances was found in all protocols. Subjects tended to allocate fewer constraints as 
solutions became conceivable, consequently, the subjects’ attitude tend to be less towards 
exploring and more towards reasoning and explaining. 

4 

It is to be noted that an ‘unexpected’ intervening variable had affected the protocol of 
[S5]. The subject was interrupted by the protocol’s operator for experimental settings at 
the time of (node four). Evidence suggest that node four had become a second beginning. 
'The following excerpts indicate this : 

N4 [S5] 00:1 6:12- Right , we start again [pause]. 

00:17:35 - WeVe got the river down here and then we’ve got the view, well the 

view is all direction and then the sun , the sun is coming from the south 

00:1 8:56- Right, Let’s recap, go for a take, the river, the sun, the idea of the circle. 

It is inferred that protocols [SI , S2, S4] achieved a detailed solution, whereas protocols 
[S3, S5, S’s6] managed with less detail. This correlates with the percentage of time 
spent in the exploratory search. The graphs in Figures (11.4 a,b,c,d,e,f), illustrates clearly 
this point between the two classified groups. 







THE INTEGRAL ROLE OF DRAWING IN ARCHITECTURAL CONCEPTION 



Percentage of each component of the node - Protocol [SI] 


N O D E 2 


NODE 3 


N O D E 1 


N O DE 4 


N O D E 5 


NODE 6 


N O D E 7 


NODES 


N O D E 9 


_ # Figure (11.4 a) 

Percentage of each component of all nodes - Protocol [S2] 


NODE 


NODE 


NODE 


NODE 


NODE 


NODE 


NODE 


NODE 


NODE 


NODE 


Figure (11.4 b) 

Percentage of each component of the node - Protocol [S3] 
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Percentage of each component of the node - Protocol [S6] 
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The extent of sketching associated with each component throughout all protocols is illustrated 

in the following graphs, Figures (11.5 a,b,c,d,e,f). Few qualities can be inferred: 

1 ) There appears to be a general regularity among all protocols in terms of the association 

pattern of sketching with each component. Close attention, however should be paid to 
the specific pattern of association at the beginning of each node; that is, constraints 
setting. This reveals that sketching tends to be less involved in terms of association within 
this mode. This confirms that subjects as (experts) tended to spend less time sketching in 
the process acquires declarative knowledge. 

2) It can be asserted that a similar pattern is also associated with the explanatory mode. 

Subjects in the mode of reasoning and rationalisation acquire a declarative knowledge. 

3) On the other hand, within the exploratory mode, the graphs indicates that such search in 

all protocols was carried out almost in complete association with sketching. Subjects 
tended to utilise sketching to explore and visualise their designs. Their attitude were 
toward the reciprocity of plans-sections and three dimensional representation that de- 
rives from procedural knowledge. 


4) In observing the sketching activity associated with first stage as classified in the first 

nodes of each protocol, the illustrated graphs reveal that subjects tend to utilise sketching 
at this phase as an extension to memory. This suggests the need for an external memory 
that is capable of storing the architect’s perception of the design problem can only be 
fulfilled by a sketch. 



Graph of verbalisation and verbalisation associated with sketching in each component 

of a node- Protocol [SI] 
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Figure (11.5 a) 
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Figure (11.5 b) 

Graph of verbalisation and verbalisation associated with sketching in each component 

of a node- Protocol [S3] 
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Figure (11.5 c) 

Graph of verbalisation and verbalisation associated with sketching in each component 

of a node- Protocol [S4] 
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Graph of verbalisation and verbalisation associated with sketching in each component 

of a node- Protocol [S5] 
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Figure (11.5 e) 

Graph of verbalisation and verbalisation associated with sketching in each component 

of a node- Protocol [S6] 
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Figure (11.5 f) 

To sum up this discussion, it is important to clarify that this study is not concerned with end 
product of the process, but rather with the process itself. Therefore, the thrust was towards 
extracting relevant data suitable for investigative and testing procedures of the modelling 

approach. 

A distinctive assumption in the proposed model is that the sketching involved in the design 
decision making process constructs an intermediary link by which, architects are enabled firstly 
to explore and secondly to reach a decision. 

Evidence confirms that such a role is basically derived from the demands of the 
architect’s cognitive mechanism. Conceptualisation seems to be enabled by an activity such 
as sketching. The processing of information operates in milliseconds, requiring a medium 
that not only allows the flow of the creative process at the same speed but also requiring to 
be integral to the process it self. 
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This study models a specific component of the design process raised by the need to 
understand how and why sketching is utilised as a principal means in the realisation of 
architectural conceptions. As an interdisciplinary field of studies, and in order to achieve maximum 
objectivity, the investigation of significance embedded in the hidden role of sketching in conceptualisation 

has involved several research areas namely: Design; Drawing; CAD; and Cognitive studies. 

% 

12.1 LITERATURE REVIEW 

A literature review was conducted on the identified research components of architectural 
design and architectural drawing, where the latter was introduced as conventional sketching 
and automated drawing. 

12.1.1 Design: 

Findings from the literature review on architectural design suggested that design 
studies as a discipline have been founded on the early attempts to recast design in a 
scientific image. This resulted in the emergence of prescriptive modelling of the design 
process. However, an understanding about designing has grown in the last three decades. 
This has directed the attitude of design studies towards a descriptive modelling approach; 
that is, representing the sequence of design activity that typically occurs in designing. 

Furthermore, literature on design also revealed that what elicited the design approach 
and decision making process is the continuous process of information acquisition. However, 
within the context of conceptualisation, it was deduced that if designing is information 
processing, then drawing is the architect’s principal means of storing and conveying 
information; that is drawing is an information processing device. 

12.1.2 Drawing: 

The review of literature on architectural drawing suggested that architecture and 
drawing are reciprocal. This interdependence is determined by the representational role 
of architectural drawing, through which drawing becomes the means of arriving at an 
understanding of the essence of architecture. Within architectural conception, drawing 
is utilised for a representational role of the architect’s intent. This role, has become the 
core question of the study and was addressed as integral to conceptualisation. 

1) Sketching: 

As a drawing type, sketching is integral to design. The representational role extends to 
be conceptual. In the literature review, sketching studies were classified into two broad catego- 
ries: descriptive and operational. Both categories suggested that architects are enabled by the 
sketch to visualise their spatial or architectural conceptions. However, the descriptive ap- 
proach to the study of sketching is basically concerned with the documented process of 
the architect’s work over an entire career. On the other hand, the operational is concerned 
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with the observation of designers at work, attempting to model the process in a framework 
that can be tested against the empirical data. 

2) Automated drawing: 

The introduction of automated drawing was also reviewed. Findings revealed that 
the two distinctive trends in the utilisation of computer aided architectural design are: 
First, the computable approach, viewing architecture as a result of a computation char- 
acterised by systematic design rules. Second, is the compatible approach which is con- 
cerned with the intuitive utilisation of computer capabilities, such as manipulation and 
the regulated design approach provided by the grid. A literature review of CAD directed 
the study to view the suitability of CAD as a design tool which can only be utilised when it is 
intuitively compatible and computationally effective. 

12.2 FORMULATION OF THE RESEARCH PROBLEM 

The importance of drawing as an integral feature of design was revealed through 
the investigation of the relationship between two variables; conception and sketching. 
This relationship has been examined within the complex discourse in which architects 
utilise sketching to generate new contingent information. The proposition of the asso- 
ciative relationship was modelled as a reflexive reciprocal discourse, that is, a graphic 
initiation from the drawing mode and a generative response from the conception mode 
and vice versa. 

This conjectural statement, together with the adopted investigative procedure was 
intended to assist construction of a comprehensive view of the role of the medium in the 
design process. This section is a summary of the investigative procedure conducted, 
methods and conclusion. 

12.3 THE DESCRIPTIVE SURVEY METHOD 

Within this survey, the initial aim was to compare the effect of different design medi- 
ums at the initial stages of the design process, namely: conventional sketching and CAD. 
The investigative procedure was based on the work of selected architects classified into 
two groups according to their use of either conventional sketching or CAD. 

The assumption beforehand was that both groups would utilise their design medium 
throughout the design process; that is, including the conceptual stage. However, the first 
investigation revealed that both groups essentially use graphic (conventional) sketching in 
the initial stages. This led to the conclusion that manual sketching remains the primary 
design medium in the initial stage of the design process. 

Furthermore, it was also observed that the use of computer drafting for analysis and 
appraisal purposes was increasingly employed. Computing, from the foregoing analyses and 
examples seemed to require a ‘new* approach to architectural problem solving procedures, 
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which might result in a new approach to architecture in general. 

Within the context of communication, the computer as a design tool is set up to 
comply with the architect's commands. The architect 'translates' his process into a set of 
sequential operations; that is, before being able to initiate action, the architect's predi- 
cated process has to be coded into computer language. Such mode of restatement is a 
barrier 1 , as it necessitates the architects being conscious of their method throughout the 
process of initiating the architectural conception. It impairs the architect’s conceptual 
mode involving the dichotomy of thinking: imaging and reasoning 2 , i.e. exploratory and 
explanatory modes and it interferes with the speed of thoughts. 

It would be effective and more beneficial to consider this new approach and explore 
the potential of digital imaging technology rather than compare it with conventional sketch- 
ing. Evidence suggests that computationally derived architecture would inevitably differ widely 
in terms of aesthetic languages and geometrical acts of inquiry. 

12.3.1: Implication 

An implication of the first survey, is that it highlighted several other potential research 
areas. A useful area of research could be to attempt to identify the impact and influence 
current CAD applications have on both the design process and the end product. A tentative 
conclusion was; that CAD’s manipulative capabilities might mandate such a systematic proc- 
ess that it could result in a complex standardised architecture. Could this then divert designes 
from architecture and its fundamental purpose to provide appropriate shelter and become 
- a complex end in itself? 

There has been a discussion in this study about the impact of CAD on design. In this 
instance, useful further studies would be to identify what determines CAD to be a new 
conceptual system. A related aim of this type of research would be to try to identify the 
criteria of a ‘suitable and computable’ interface and system layout. 

Survey one demonstrated how a number of practising architects actually utilise CAD as 
a design tool rather than limiting the research to a theoretical basis. This highlighted the 
gap between CAD in theory and its actual utilisation. 

Generally, the first survey employed a descriptive method, which proved unsatisfactory 
in that the subjects’ description of their process was commensurate with post rationalisation. 
This was found inadequate to offer reliability and objectivity to what determined the role of 
sketching and why it appears to be irreplaceable. Therefore, a need for further research with 
a different investigative procedure was required. A survey method by which an exploration of 
the design process as manifested in sketching could be made. 

The broader aim of the study was to compare traditional and contemporary methods of 
design. However, the proven importance of sketching in design needed further investigation, 
focusing on the role of sketching towards the construction of a viable model of the process. 
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12.4 THE PROTOCOL ANALYSIS METHOD 

A second focused examination required explicit observation of the architect’s expressed 
behaviour during a problem-solving process. The psychological premises of protocol analysis 
offered the opportunity to examine the role of sketching in the process of conceptual realisation. 
Protocol Analysis as a research method has been widely used to examine designers’ thought 
processes. This method is based on recording or tracing the behaviour of the problem solvers 
over a given period of time during the execution of a specific design task. Protocol Analysis 
studies deal with less quantifiable and more informal data reflecting a broader scope for the 
design behaviour being examined. 

Sketching was considered to bean observable expressed behaviour. Hopefully, the assumption 
of the indispensable and integral role of sketching to the information processing mechanism could 

be tested. 

The most important general finding from the protocols was the evidence might confirm 
an associative relationship between conceptualisation and sketching. A clear correspond- 
ence was in fact found between the architect’s cognitive mechanism and the idiosyncrasy of 
sketching. 

To illustrate the role of sketching in the design process, this research has been conducted 
from three points of view: that of modelling the design process; that of the way in which architects 
utilise design tools and that of elicitation of design knowledge. As the result of this, the following 

contributions have been made: 

The research established essential components in the process, breaking it down intd 
observable and manageable parts, relating to the designer’s activity at particular stages in the 
process. It also proved more satisfactory and susceptible to objective analysis towards 
the construction of a model of the design process which is central to the study. 

The conception-sketching association revealed on the two levels of the analysis: the 
macro level; that is within the three broad stages of the proposed model and the micro level 
that examined the node as a coherent proposition that involves this association 

12.4.1 The Macro Level of Analysis 

- The information processing flow necessitates an extension to the architect’s memory. 
Sketching proven to be the ‘external memory’ that can also accommodate the rate of recalls 
generated by the retrieval mechanism within the information processing. 

- The identification of the decrease of abstraction through the process is also important. 
Abstraction in sketches at the stage of solution generation allows the freedom for the elaboration 

and opportunity seeking. 

- Sketching as visual thinking facilitates the continuous cyclic mode of line generation and 
combinatorial interpretation. Architects are enabled to detect the reality of their conjectures. 

- One important finding from the macro level of the analysis was the sequential organisation 
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of a successive cycling of heuristic search portioned by the incremental design decision making 
process. This process identified as nodes in which the allocation of activity to each node and 
the designer pattern of generative exploration and selective explanation was also important to 
the modelling process. 

12.4.2 The Micro Level of Analysis 

The micro level of analysis was generally characterised by the discovery of observable 
discrete nodes occurring in interactive cycles, as was the observation of similar stages in the 
process of the behaviour of a set of disparate architectural subjects. 

Insight into the nature of designing obtained through the analysis of the procedures 
employed by experts, notably observing of the similarity of successive and returns states of 
information occurring in all protocols in nodes. Insight into the employment of the two 
categories of knowledge the declarative and procedural, their role in the process of 
realisation of the architectural conception was highlighted. 

A comprehensive descriptive model of the design process together with an assessment 
of its applicability has offered a contribution to the methodological debate of research design. 
Furthermore, this has served as a practical tool for this research, and may have applications in 
architectural education. In addition, the transcribed material of the case studies may serve as 
raw data for further research, as well as for educational purposes. 

The clearest finding which emerged from the study was the fact that both traditionalists 

and at this stage of technical development, CAD users utilise sketching for design initiation and 

# 

• from this fact emerged the identification of discrete nodes relating to specific design activity. 

A clearer understanding of the implications of current CAD applications to architec- 
ture is vital. This study stresses the role of theory, the working method in developing 
computing curriculum, as well as understanding the uses of existing systems. Certainly, 
technical know-how is necessary, computers in this respect offer new opportunities and 
schools of architecture must eventually create conditions that sustain a computing culture 
in their curriculums. Finally, students should constantly be engaged in deeper questions 
about designing and computing. 
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NOTES 


Professor A. MacMillan in a discussion noted that the need for the architect to translate an action into computer commands 
before the initiation of an action is a barrier. 

2 - B. Lawson, How Designers Think: the design process demystified, London, The architectural Press, 1 980, pp. 99 - 1 00. 
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7 Shelley Court 
Glasgow G12 OXD 
(041)339-1535 
21 March, 1994 


Mr Ian Alexander 
Elder & Cannon 
551 Sauchiehall Street 
Glasgow 

G2 


Dear Sir, 

I am presently a Ph.D. student at the Mackintosh School of Architecture, Glasgow School of Art. 

* 

My research is based on an examination of the interaction between the method of drawing / 
sketching , and the tools / methods utilised in the individual realisation of the architectural design 

concept. 

Accordingly , case studies are essential to my research , where they can be used as a vehicle for 
the study. I am writing to request that you take part in my research. I have selected you as a 
candidate for one of my case studies through discussions with Professor Andrew MacMillan and 
Mr. Christian Hermansen. 

To take pan in the study you are asked to keep all the original sketches of your design (either 
using the method of conventional sketching or CAAD). 

* The requested sketches are the sketches beginning with personal scribbles following up to the 
developed idea. 


m 


sketches is essential. 


* The actual size of the sketch is significant for the analysis, so even if you had to make 

any development of the design concept by enlarging or reducing the actual size, keep the original. 


am 


am 


the complexity of the project. 

* Keep the brief. . 

* If you are working as member of a team keep the remarks of the other members on your 
sketches . 

If you are willing to take part in the study, please let me know by 1 April, 1994. 1 have enclosed a 
self-addressed stamped postcard for your convenience. I am looking forward to reviewing and 
collecting your draws at the end of July, 1994. 1 would like to arrange a meeting with you to 
discuss your sketches at the end of August, 1994, allowing myself the time to study and research 
your work. 

I look forward to hearing from you. Thank you for your time and serious consideration. 


Sincerely , 


Mustafa M. Mezughi 
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THE ADDRESS TO BE WRITTEN ON THIS SIDE 



Mustafa M. Mezughi 
7 Shelley Court 
Glasgow, G12- OXD 
SCOTLAND , U.K 



From 

THE UNIVERSITY OF GLASGOW 


I am willing to take part in the study 


GLASGOW GI2 SQQ 
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Mustafa M Mezughi 
Mackintosh School of Architecture 

177 Renfrew Street, 
Glasgow, G3 6RQ 


24.01.1995 


DAVID HARPER 
HARPER MACKAY LTD. 

36 - 37 CHARTERHOUSE SQUARE 

LONDON 

EC1M 6EA 


Dear Mr Harper, 


I am presently reading for a Ph.D. at the Mackintosh School of Architecture, Glasgow School of Art. My 
research is based on the examination of the interaction between the drawing methods (sketching or CAD) 
and design concept at the early stages of design. 


I am writing to request that you take part in my research. I have selected you as a candidate for of my case 
studies through discussions with Prof. Andrew Macmillan. 


If you agree to take part in the study you will be asked to provide a copy of sketches, prints and graphic 
documentation of one of your design projects. It would help to have all drawings, from early scribbles to 
final design drawings. 


If you are willing to take part in the study please let me know as soon as possible. I have enclosed a self- 
addressed stamped postcard for your convenience. 


If you require any other information regarding my request, please write to the address above. 
I look forward to hearing from you. Thank you for your time and consideration. 


Sincerely yours, 


Mustafa M. Mezughi 
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Mustafa M Mezughi 
Mackintosh School of Architecture 

177 Renfrew Street, 

Glasgow, G3 

6RQ 

09.02.1995 

DAVID HARPER 
HARPER MACKAY LTD. 

36 - 37 CHARTERHOUSE SQUARE 

LONDON 

EC 1M 6EA 

Dear Mr. Harper, 


With reference to the previous letter regarding the request to take part in my research as a case 
study, I am writing to thank you for your positive response to the request on 25th, January, 
1995. 

The scheduled date to collect and review your sketches will be the end of February 1995, and as 
you have mentioned that it is dependent on the project that I have to select the drawings myself, 
I am planning to call you by the beginning of March to arrange for an interview with you and the 
collection of drawings at a suitable time. 

May I draw to your attention a great concern of mine is to review all the sketches of one project 
starting from the ‘gestical’ sketch to the ‘analytical’ one of the same project . 

Thank you for ypur time and consideration . 

Yours sincerely , 


Mustafa M. Mezughi 
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Mustafa M Mezughi 
Mackintosh School of Architecture 

177 Renfrew Street, 
Glasgow, G3 6RQ 


19. 04. 1995 


DAVID HARPER 
HARPER MACKAY LTD. 

36 - 37 CHARTERHOUSE SQUARE 

LONDON 

EC1M 6EA 


Dear David, 

Thank you for taking time out of your schedule to speak with me on Monday, April 10th, and for 

receiving copies of your sketches and final drawings. I will send a copy of the interview for you to 
review and approve as soon as it is transcribed. 

Once again, thank you for your time and consideration. 


Yours sincerely, 


Mustafa M. Mezughi 
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* Background variables 

Subject : 

Name: 

Age: 

Qulification: years working in an office ) 
Design training: 

CAD experience: 

Computer specification : 

Software: 

Project : 

Brief: 

Location: 

Site: 

Size and nature:(m 2 ,£ building type): 
Programme: 

Process : 

Individual : [ ] 

Collective : [ ] 


The analysis will be based on testing the relationship between ‘tool’ and ‘design process’ through the 
examination of the ‘intervening variables’ by : 

1) Observation and deductive analysis of the documented procedure of the design process. 

2) Conducting a semi-structured interview. 

The central theme of the analysis is guided by the question of how the tool of architectural design would influence 
the architects in the way which designer’s work ? 


QUESTIONS 


inquiry [ general approach ] 

inquiry determined by the approach to the architectural 


(sketching / CAD ) 

* The degree of abstraction in terms of graphical representatior 

Ql) what is the degree of abstraction that you start with 


Q2) Could you relate the level of abstraction to the different : 

- phases of design process. 

- levels of communication. 

- approaches to architectural design. 
■ tools of design. 

- building types. 
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* In the process of manipulating the spatial relationship. 

Q3) How do you see your approach to this initial phase in terms of : 

-Freehand sketching or CAD? 

♦ 

Q4) How do you classify your design ( manipulating ) process : 

- Open-ended? 

- TVansformation? 

- Structured and regulated? 

Q5) What is/are the determinant/s of the time that will be taken in designing before ideas start to 
play against limits : 

- design task? 

- complexity of the problem? 

- approach and manipulating procedure? 

- tool? 

- dead-lines? 

Q6) Are you concerned with the limitations on design freedom in either or both tools; sketching and 
CAD.? 

QUESTIONS PART (2) : 

Exploring design strategies and tactics. The form of self expression and style. The intra-personal level of 
communication. Personal records of ‘images’ conceived in the architect's mind. The self conscious and intro- 
spective mode of thinking to unself-conscious action. 

Q7) Within the context of communication , how do you specify the different levels of communication 
that occur in the design process ? 

Q8) How do you state the importance of the tool as (sketching /CAD) in these levels of communica- 
tion? 

Q9) If we consider the tool is just a mediator to visualise our thoughts do you think the tool has an 
impact on our thoughts? please specify . 

Q10) What kind of drawing type you usually use during : 

-the exploration mode? 

-the explanation mode? 


QUESTIONS PART (3) 

Exploring architect’s system of a belie, expression of influence, emphasis and endeavour to represent, graphic 

interpretation, representation of an intention. 

Qll) Is the (sketch / cad) drawing a representation of: 

- thoughts - solutions - architecture - the three of them.? 

Q12) What is the level of interpretation that you would rather to have in reviewing your drawings : 
conceptual level or performance or else? 

Q13) What is the end of your thoughts ? 

- to draw the building ? 

• to build the building ? 
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Q14) Does the sketch become an entity that you read back to your self ? 

Q15) Are you concerned with aesthetic aspects of your sketches ?- If yes , please specify 


QUESTIONS PART (4) : 

The practical impact ; exploring eye -hand co-ordination / user interface, the role of tool in generating 
design information, path of ‘ trial and error’, interaction between thought and graphic processes. 

Q16) Can you specify the degree of compatibility of the tool (sketching/CAD) to: 

- your act of inquiry ? 

- your speed of thought ? 

Q17) During the designing process are you more concerned by the question of how to design or how 
to draw ? 

Q18) During sketching , does it occur to you that its a question of style rather than a particular 
solution to particular problem ? 

Q19) Do the conventions limit what you can do , as their capability in the visualisation? 

Q20) Do you relate your style of sketching / designing to your : 

• educational background? 

- training background? 

- personal experience? 

Q21) How close does the drawing usually get to the original idea ? 

t 

Q22) Have you ever referred to a saved drawing either as a referential travel sketch or a referential 
analytical sketch ? 

Q23)Questioning the life-span of each sketch; does the sketch have a short life-span , where it usually 
ends when the project is done ? 

Q24)Conceptually, what use do you make of ‘tracing’ / ‘layering’ in the design process? 
Q25)Conceptually, How do you use ‘scale’ during the early stages of design ? 

Q26)Do you consider ‘computer’ as a medium for a creative work or as a graphic tool ? 

Q27) Where do you feel ‘computer’ is most useful during the design process? 

Q28)What are the major conflicts in the use of CAD in the design process? 

Q29)Name the most commonly used commands in computer (sofware) as a design tool? 

Q30) Can you state the impact of computer on your design ? 
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Background: 

-Ian Alexander 
-32 years. 

-B.Arch. (Honos) M. Arch. 
-9 years of experience. 



IA- The project based at Kelvin bridge, at Great Western Road and Belmont street in the Westend of 
Glasgow. My role in the project was really as initial design architect; developed the scheme in tandem with 
the client’s brief; which was for terraced houses, shops and flats on Great Western Road. And the issues 
we had to deal with were it was a site of major importance- it’s a kind of gateway to the Westend. It faced on 
to Caledonion mansions which was an old railway building across the road, it turned in to Belmont street, 
which is a street largely composed of terraced bayed-window houses which takes you into the heart of 
North Kelvin side, and on the other side actually relates to Glasgow Academy school, which is a kind of 
neo-classical building from the turn of the century, so there was quite a mix of issues and scales and 
materials in the area, and the building in some way had to kind of to react to all of that. And as you can see 
the handling of the corner say to Colebrooke street and Great Western Road is dramatically different from 
the corner onto the Belmont street, the reason for that being that with the open aspect of Kelvin bridge and 
the approach from the east into this area, this corner at Colebrooke Street becomes quite important thing; 
you are almost,as if you entering the Westend, and therefore, we use a curved wall which floats above 
ground and there is quite strong orderliness to the facade on Colebrooke Street itself, plus we used the 
motif of a little penthouse flat at the top, with it's oval roof to give a degree of significance and symbolism in 
that corner. The corner at other end which is onto at Belmont Street tries to relate more to the tenement 
scale of the neighbouring tenements across the road and there is more of a bluntend to it, more of a 
bluntend to it, more of a straightforward gable and that gives it a degree of tension, the hierarchy between 
the two ends. In tandem with that as well we thought it was important to get a degree of scale into the shops 
on to Great Western Road to reflect scale of the shop opposite, so we’ve tied in proportionally the size of 
windows of the flats on the first floor over the shops below with a canopy and that whole composition gives 
a scale to that piece of elevation. Above that, our intention was to try to punctuate the wall with a series of 
large windows which actually are shared between two flats, but in the upper floor, we developed through 
the use of the section a double height space and used the attic space for the study room and with all the 
- bedrooms on the ground at the back of the plan. The orientation of the building is basically facing due 
south so all the main living spaces are south and the bedrooms look north. The bedrooms are onto the 
courtyard, which is a quiet part of the plan and the living rooms are onto the street. So, it is fairly rational 
from that point of view. Round the corner, we developed a terraced house type which made the transition 
between the scale of the big tenement wall onto Great Western Road and the terraced houses further up 
Belmont Street, and facing onto the crescent itself in Belmont Street. So that’s the kind of basic parameters 
of the design decisions that were made. In tandem with that, there was a strong material thing. We have 
managed since the design was begun to achieve a city of stone grant for the building, which means all the 
buildings onto Great Western Road and partially round onto Colebrook Street, will be clad in stone and that 
will give a degree of monumentality and sharpness in terms of the detailing which we couldn’t have achieved 
in brick. From that point of view I think it will be quite a striking thing materially. 

MM- How significant are these sketches [submitted previously] to the design process? 

* 

IA- These are all quite early drawings. I think this one here was done quite early on, I mean that was maybe 
the first drawing that was done and you can see from this there’s a preoccupation with trying to, I think one 
of things we try to do when we were looking at sites for buildings is we try to see a possible future of that 
site, which isn’t just the obvious delineation of the block, and therefore what you start to do, is start to break 
that down, you start for a relationships perhaps across the road with other streets that might tie into that 
and influence, so you might break up the site. So initially, we knew we had to get a certain amount of 
housing onto the site, we had to get a certain amount of car parking. But we were also trying be quite 
flexible in the way that we utilise or spatially dispose of the pieces and therefore what we were trying to do 
is look for language and break-up, maybe two towers there facing onto the river the park-that addresses the 
space between the new tenement and the old tenement-that makes a gateway into the car parking area 
that is the little row of terraced house. So, the process behind this scheme, for instance was not building all 
the way round the block. But as we got further into the design process we realised, for instance, here that 
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the reality of developing this site would be at the end of the day much more like that, there would be much 
more fabric involved, so we started to modify our expectations of what we would do. Within this as well, 
there was a thinking perhaps, maybe you could build a big tower element, you could build a single story 
element, rather than building a high corner. There was also the early exploration of how a bay-window 
could be re-interpreted onto Belmont Street. So, you might look at these drawings and say that they are a 
scattering of notions and of ideas but they are quite early. They are quite early that one is dated the 
23.3.1994 so that is almost two years ago. 

MM -What is the degree of abstraction that you start with in the initial phase of design in terms of graphical 

presentation. ? 

IA- 1 think they are varied, the plan, for me is always more abstract, than say a little image like that little 3 
dimensional image, because you understand right away almost what you are trying to do, and it almost 
relates probably quite closely to a potential built form, whereas the plan is always an abstract thing until 
you actually start to relate height to that or define what the territories in reality or what form or shape things 
are in 3 dimensions. I suppose early on when 

I’m just trying to read the question again what is the degree of abstraction, you start with?- 1 suppose try 
and keep it abstract for as little time as possible because you are trying to really to get towards something, 

I would say. FoHnstance, we don’t actually spend like three days doing paintings, say abstract painting of 
maybe architectural notions to do with maybe flows and direction, there is not really that kind of investiga- 
tion goes on, it is much more to do with the site is seen as the canvas, and the site plus the amount of 
accommodation generally has to be tested almost like day one at a very kind of strategic level. In tandem 
with that, someone like myself will be sitting working out maybe with less focus on that would be working 
maybe the idea, the form, the size, the shape, the significance of certain corners, the potential weighting of 
the design to certain parts of the site or the re-weighting of the site. By that I mean you might make one site 
more dense than another and therefore, shift the balance of the site. Or make one bit high and one bit low. 
So, you could say that there might be myself working on say more aesthetic contribution, but in the back- 
ground someone else would be number crunching, checking flat numbers, working out the areas, letting 
me know what that is: ‘by the way you're going to have build a five story building here to get all the accom- 
modation in', so that is going at the same time, and generally what we do is we get together and we meet 
and we say, see these five little abstract drawings you have done it is more, likely that we’re going to get 
something out of that because that will not work, it’s the old story, it just won’t work on the site, I think 
• because you are a team in here and because there’s a pressure of time as well you have to come to 
conclusions quite quickly, so it is not as simple as maybe working on set of abstract ideals, and then 
maybe converting that into strictly more three dimensional, or conventional graphics forms like plans and 
section. It is much more a process that moves maybe two things in tandem. 

MM- Could you relate the level of abstraction to the different phases of the design process? 

IA- Well, I think it works the same all the way through, because at the end of the day what happens is we 
get involved for instance in Belmont street, one of the issues that came up was the design of the bay 
windows and that is almost like a detailed level of design, we were looking for the way the materials would 
layover, the way a roof would interconnect with the main roof as it came down the way maybe we would 
support that room with reference to structure. So, at that level as well another design process similar to this 
took place, where we said OK, let’s forget all the structural implications but let’s just try and get a feeling for 
what would look feel well in that street a more abstract design process takes place, and then from that you 
start to get into more the tectonic of what is structure? what is not?, what’s clear? what is opaque?, does 
the window perform relative to building regulations? That kind of thing. So, I would say the whole design 
process again becomes quite rapidly, quite pointed towards the aim of what you are trying to do, but it does 
still start at very loose graphic way rather than someone, for instance, just defining what the goal is, just 
starting to draw, day one a hard line drawing which defines that. There is a looseness which starts off 
beforehand, and if you go back again to that process, it is a bit like someone saying to you: “well, you have 
got to get 58 cars in that car park and the roods dept, need to have a certain size of road to get dawn there’’. 
One of the first tasks we do is to check the radius of the road that the access can be achieved and 
therefore, that would be run in tandem with a design idea behind how you might treat that whole surface. 
When you are designing the bay window it’s very much like designing the whole layout as well. So, I think 
within this office, anyway the same kind of degree of I would say design processes is adhered to for these 
sort of things, right down to maybe designing how a kitchen fits into a recess where plug points go, trying 
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to keep the back clear and plugs to the side and putting certain things in certain places. So the process I 
think is reasonably consistent. I think it is the questioning of what are you doing at the time that’s important. 
I think that’s what happens quite a lot in here, you know each stage will be kind of covered and overseen in 

terms of what it is. 

MM- The levels of communication? 


IA- The levels of communication, I think have been talked about in the sense that there is not just one 
person working on the project, there’s may be two or three, and one person might be doing research into 
regulations, into roads, another person might be collecting things maybe visual information, out of maga- 
zines to do with material, to do with similar projects of a similar size, to do with sizes of flats, number of flats, 
somebody might be investigating roof forms, and eventually through communication it all comes together. 

MM -The approach to architectural design? 


IA- 1 think in terms of the approach to this project, in particular, there is always a striving to look for a wee 
opportunity there which you maybe haven't been involved in before, perhaps the thing about this was an 
aspiration to deal with the corner here and the skyline, perhaps invent a terraced house type almost over 
here, and make the transition successful between the tenement, the terrace, the corner, the long terrace to 
Great Western Road and the return back into this piece. So, that was the approach to the design at a kind 
of a global level without going into it in more detail 

MM- Do you see your processes as a holistic? 


IA- 1 think in reality you would like it always to be holistic but I think due to other jobs you are working on, 
pressures of time it can be very much, I find at times when you’re designing, you feel that because you are 
not just working on this project, you are working on a whole range of things, you will try and define quite 
quickly an economy to the design, for instance, what is important? Is it that big piece there or if there or if 
you design that little piece in the corner well will that support the whole of this being quite muted and laid 
back? Therefore, we don’t have to.design that whole wall in detail or with as much detail or intensity. So is 
it holistic? I think it is reasonably holistic. I think there is an eye of discretion within the office which says 
‘that window dose not go with that wall, that well doesn’t go with that block*. There is a kind of searching for 
a family of parts that go together. 

What also happens as well is we might get to the stage where we have completed an initial design for the 
whole piece where we feel it is starting to became more solidified in terms of where it is going, but then 
someone will look at say the terrace and will decide that it is not any good, it dose not look good and it is 
not working well from a detail point of view and therefore we will go back again and re-investigate that 
whole piece again, and then perhaps we will start looking at maybe the way the roof up here, for instance, 
where is the finished product? for instance, this corner was quite a strongly invested thing, you know how 
we actually dealt with that. We drew that lots and lots of times. We even had to go on to submit 1 :20 
drawings to planning which detailed has these pieces would all be built. Because it is a private developer 
the planning dept, wanted some assurance that what they were seeing at this scale of drawing would 
actually be built . So the developer had to submit a series of 1 :20 drawing of all these detailed bits showing 
all the recess, all the stepping back, the whole form of the piece. And that dealt with the bay windows round 
the side, this gable, that gable and a little greenhouse piece which is on the roof back here. So that was all 
worked into it at a much bigger scale which was good. Normally it might stay at 1:50 until production 
drawing stage, but what happened on this job was that we had to draw almost like outline production 
drawing before we launched into the detail. So it allowed us to get more involved in the design, to get into 
the nuts and bolts and piece of metalwork. So it was quite good. 


MM- / noticed there were a set of sketches just for that corner- when you tried to explore it in 3D you keep 
the same point of view. 

IA- When we got to this here, I think we were starting to get towards what the thing because eventually. We 
started to read this as being a roof which floated up here and this piece engaged underneath. And then we 
split the blocks in two. If you look at the final design you will see what happened was that a greenhouse was 
placed in there and there was a plane almost built in front of that which curved, which almost gave this 
corner piece it is independence from that piece there. So when we did that drawing that started to because 
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much more what the final object became. 

MM- Tools of design? sketching or use of CAD. 

lA-We also got a couple of water-colours made before the final design was done, that was for the client. 
MM-refer to the abstraction, use of computer. 


IA- We used the computer for plans and sketching out. 

MM- Was that at the early stage or? 

IA- No that was later on. The thing about the project was the site in a sense was quite tight, when you are 
actually trying to get all the accommodation round the outside of the site, all the party walls all set in place, 
and entrances, it all became quite critical in terms of size, so what we did quite early on actually started to 
programme the plans, layouts into the computer, just to give us the comfort that the thing was actually 
fitting onto the survey, whereas the elevations were initially developed conventionally, but then even they 
were put onto computer as well, and the whole job is essentially on computer, details as well. 

MM- Could you recall what level of abstraction at the time when you started to utilise the computer, then the 
whole process tends to be very detailed, were there revisions? 

IA- Yes, what happened was we got print out off the computer and people would work on top of the print 
outs, to change pieces, they would trace over the top and the computer was good because it gave you 
absolute accuracy in terms of size. But then we would go back into a sketching made to work out the break 
dawn of territories at the back, break dawn of private to public space or internally in the flats even just the 

design. 

MM- What was the purpose of using the computer? 


IA- The purpose of the computer was to get dimensional accuracy because at the time , the client was 
obviously wanting to buy the site, and to buy the site they have to Knew how many flats they can sell so as 
the architect you’re telling them that information and they set a value against the site, depending on what 
• the return is going to be. So it's very important you get it right. Or they come back and say you told me I 
would get 50 flats and there are only 25. So that is the reason. I wouldn’t say it was to do with any design 
intention, but at the end of the day, what happened was that it became a very useful tool for managing a 
large project in a big site, and making sure it fitted on and being able to have in on details and junctions 
and seeing the implication of that within the whole. I suppose it is a design tool. But, the tools of design 
generally, I think, we use, we generally draw a lot freehand, we use, maybe some computer modelling. We 
started using more computer 3D modelling since, we’ve done this project. At this stage the tools design 
were 3D drawings couple water colour {for client really) before the final painting was done. 

MM- Does the building type drive you to a certain the level of abstraction? 


IA- 1 think it does, I think the building type is quite restrictive, it is housing, there is a lot of it, it is a repetitive 
unit, there are not a lot of big spaces and small spaces, there's not the dichotomy of big to small that you 
have, in say a public building, for instance; a cinema, a big hall or even a private house, you know because 
you've got hundred of bathrooms, hundred of bedrooms somehow they have to be organised relative to the 
living accommodation, and sit behind this big urban wall. So, the issues become more about the wall, how 
the wall becomes if you like a modifier between street and the internal plan, and how that reads as a totality, 
This is important, therefore, when we start the design process, we start looking at perimeter, territory we 
don’t focus in on, say the size of a flat and put it on the site because we know, we’ve done so many housing 
projects, we understand that, but what we try and understand is the context we’re working in, the context, 
although we generally don’t believe in just minicking old tenements and making them the same, we do try 
and use the context, the foot print of the context, the territorial nature of the context, other interesting 
buildings round about, we try and understand that territory and generate our design response from that. 
And then within that we try and isolate the special bits like the shops, entrance ponds where you came into 
the site, special rooms at the top which might contain penthouses, gables become important because 
there is only two of them on site. There are fifty odd flats but there’s only two qables. so. hierarchlv that 
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becomes important- there’s only one special corner to Great Western Road and there’s only one corner 
that faces the town. So all that becomes important. They became your clues when you are doing housing 
rather than the fact that you've got a huge hall or public space or special gymnasium on the roof or 
something, It’s not about that. It is much more about the manner of the thing. The relationship to heighten- 
ing buildings becomes important. You can do something quite different overhear but when you get close to 
that you have to somehow manage scale and connection of those things. So the drawing tend to explore 
those issues. So in terms of building type is that we'd love to reinvent a building type for housing, it would 
be great to reinvent the typology of the flat. The problem about doing that is that many clients have a 
preconception of what a flat is the planning department has certain preconceptions of what a flat is, certain 
rules- size, orientation, height. So you are limited there’s a lot of prejudice among clients about what a flat 
is. And to a certain extent I think we have got an image of a building on this corner which, when it’s built, will 
be quite unusual. It’ll probably be as unusual as Caledonian Monsions was when it was built. And a project 
which was developed in tandem was that little project in the Gorbals and it’s slightly different as well. It’s an 
oval shaped building and it tries to break with traditional typology of a tenement which is very much about 
a front and a back and the back you don't see from the street. Whereas, in a sense within these projects, 
because you are entering through a bend from Belmont Street into the territory the back becomes impor- 
tant in terms of how it looks, the imagery of that support. The territory has to be fairly urbane in the sense 
that it has to be well- paved, the plants have to be organised and bins have to be hidden. Whereas in. a 
traditional tenement, you go round the back and it’s a mess. Just even the trees. The front's the front and 
the back’s the back. Whereas what you find now in a lot of housing is that the hierarchies, because of 
parking, because you maybe don’t want to access from a main road because maybe shops are here, you 
start to re-invent the typology and it perhaps becomes more in the round you can see from all angles. Yes, 

I think there’s maybe subtle changes in typology, maybe not major ones. For instance, we’re not stacking 
building with a bathroom at the top, a bedroom at the bottom and a big living room sticking out and a big 
piece of glass. It's not that dramatic change in typology. But that will came. Give us a few more projects 

and we’ll try it. 

MM- How do you see your approach to this initial phase of design in terms of freehand sketching or CAD? 

IA- 1 think most of it was done with freehand sketching, we are moving into CAD, we are starting to use CAD 
more. I am not using it, but there are people in the office who use it. 

MM- Why are you not using it? 

IA- Because my time is really not there to use it, my time is really to try and generate ideas for a lot of other 
projects as well. To use CAD you have to sit down and have maybe a whole day to sit down and use it. But 
the way any time goes in the office- I’ve got a job on site, I’ve got a job that’s about to go for building, I’ve got 
a couple of small jobs being detailed, we’re working on a school and there’s a big competition for an out 
galley coming up. So, my time is spread over a number of things and rather than being focused for a whole 
day working on CAD, so, we have certain people in the office who we can use it and we feed into that. So, 
it’s not really necessary for us, although it is beneficial to understand the process and how it works. 

MM- Do you classifying the people who use CAD as computer operators or designers? 

Al- They’re all designers because they’re all architecture students or architects. So they will say if they’re 
drawing something up, it looks imbalance or isn't working out, they’ll turn to you and say, have a look at this 
because it's not working, it doesn’t look very good, it looks rotten, the proportion’s terrible, the roof is 
sticking out in funny way. Whereas, maybe a technician would just draw it up anyway and say, well that’s 
what it is that’s what you told me to do. Whereas, because we don’t really have technician in the office, 
hopefully there’s a more questioning attitude from the people who’re programming the machines. Hope- 
fully, that’s way it’s meant to work, and it dose tend to work that way. 

MM- How do you classify your design process ; open-end, transformation or structured and regulated? 

IA- 1 think the structured and regulated, part of it for me refers to behind these facades, there is a grid of 
walls there’s a grid of party walls. To actually work that out in terms of what that might be as a perforated 
wall, we have to put a net down of the composition and the structure of the flats behind, so that starts to 
almost become a structural an accommodation net behind that and therefore, maybe at certain extremities 
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you can be much more transformational, you can start to actually explore ideas and change these, so that 
is why you see when you go through these drawings certain things that stay static, and then things that will 
be manipulated and that use will be sticking up or flat or straight and the same over here. So that has to be 
what it’s going to be in terms of amount of accommodation. The experimentation side occurs around these 
pieces and that’s why you’re probably seeing that train of inquiry through the drawings, because that is the 
design process. So, I am not sure maybe there is a transformation. There is a structured and regulated and 
the open-ended element for me is less involved but it might relate to landscape or to something where you 
can be freer, something where you have a void and you have to work within the void. We have licence to be 
more free from. Whereas in this design exercise it was about being structured and regulated and moving 
towards the transformation of the pieces. 

I’ve never really thought about this before. Well, I suppose you do privately. You are aware. I think when 
you’re working this through, I think to move through that thick amount of paper of ideas, you have to really 
be aware that there are certain things with the drawing that you’re trying to do, so mentally inside there is a 
discipline that says, well I’m doing this drawing, I’m not just going to trace what I’ve done before. When I do 
this drawing I’ll try another version of that piece there or I must try another version of that gable. Or it's about 
the shop front. And sometimes when I came in the morning and this is maybe lying on my desk, I’ll say to 
myself, right I’m going to do three different versions of this facade. I’ll try one where that becomes more 
muted, one where it’s more pronounced, are where it’s almost like giving yourself a tutorial and then you sit 
dawn and rattle it out and that means there’s a structure in terms of what you’re doing in the next hour or so. 
And I find that works quite well because you’re not just drifting along drawing because I think the danger is 
it’s like being in college, you can may be sit for hour drawing but you’re really not getting anywhere. There 
is a kind of discipline behind it. 

MM -Car? we call this a design method ? 

IA- 1 think I learned it from working in this office. We were never taught design in a structured way. But in the 
office, because we have pressures of time and things have to be done quickly and we have to understand 
what we’re doing, we tend to make up rules about what we’re doing, what we’re trying to understand by the 

exercise. . 

MM-Car? you recall any other project which was not housing, was your manipulative process structured in 
this way? 

IA- I’m doing a project just now which is a school. It's has a repetitive element- classrooms are very 
repetitive. What it dose have is same kind of major vertical connections- between things which are all within 
the one building, whereas with a house all the flats close, stairwell are connected up, whereas within a 
school there are some big public spaces which cannot vertically through the school, people came out and 
share that space adjoining that there’s a big entrance hall, staff rooms and that type of thing. Most build- 
ings do have one room in the middle, whether its toilets or a big wall of classrooms. These are elements 
within that which are quite different. The design process has been again a very strategic, one because the 
site we have to work in is an urban city centre site and therefore the strategy of how you manipulate that site 
and deal with getting all the accommodation in can be quite tricky. We always find when we’re working on 
city centre sites that the clients generally are trying to get as much out into the site as they possibly can. 
Most client would say maybe I don't want eight classrooms, I wont fifteen classrooms and try and get them 
in”. Whereas if you’re in a green field site you'd have slightly more space to work within. Perhaps you can 
deal more with the horizontally of something. In a city centre site you’re much more constrained. Similar 
design issues but there has been a difference in doing that project. I’m trying to think of something else 
which was not a school. We've only started working on the gallery for George Square. 

MM- Are you concerned with the limitation on design freedom in either or both tools? 

IA- 1 don't think so, I think the design limitations are really in your head. It has nothing to do with the tool, I 
think you can learn to use a tool. I think architects have done that throughout the century, I mean when 
Brunelleski, he didn’t have 3 dimensional CAD machine to design his dome in Florence. 

MM- He must've used a model? 

IA- Or was it an accident, I mean did that huge dome became that size because he didn’t understand the 
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scale? Maybe he actually completely over scaled the building and therefore was it an accident, because 
he wasn’t fully aware? 

MM- Sometimes it occurs to me that using conventional drawings in a sense that you can't visualise the 
idea, the tool is really limiting your imagination. This is what I meant by it's really sometimes limits your 

freedom. 

IA- 1 think that’s why it’s important for architect to develop a tool in drawing freehand because it is the 
absolute quickest way you can represent an idea, I mean that’s why I don’t think sketching as an art form 
will die because things like doing a water-colour painting you have to set it up do a conventional perspec- 
tive [...] with sketch you can achieve something instantly, I think most architects like the idea of the instant 
pleasure, they can’t be bothered waiting around so that's why I think it’s quite important. I think the limita- 
tion is that you can’t just appears in front of you. 

MM- with in the context of communication, how do you specify the different levels of communication occur- 
ring in the design process? 

IA- Yes, because I think if you look at this drawing here, it will probably mean something to me, you know, 
but to someone else maybe coming in to look at this drawing, that means more to them because they can 
visualise it as a 3 dimensional form. Whereas that there is more just me, trying to pre rationalise why I might 
do that in terms of levels and heights. That is a self dialogue, and that is to represent maybe someone else 

not just me. 

If you look at other drawings you’ll probably see there’s little things go on where that there is not really 
meant to be understood by someone else but it's we just discussing. 

MM- We can answer questions 6&7 together because Q7 asks how do you state the importance of the two? 
We can go back to the abstraction here where there is a set level of sketching it tends to be very abstract 
because you are really worried about the details. 

IA- You are looking at something from a different angle, sketching something out. 

MM- Why is it that most of these have to have kinds of sketches? 

‘ |A- Because at the same time as you’re thinking about the big drawing you’re doing you go back and 
anticipate bits of the design you don’t understand, therefore you have to use a small, internalised sketch. 

It is a bit like, if you’re used to sketching a lot, your hand becomes an extension of your brain, you start to 
use your hand to draw and represent things and you became obsessive. Since I was at college, I’ve always 
sketched an awful lot and I have all my sketch books from college, I still have them, I’ve kept sketchbooks 
for the last 9/10 years in my house, and generally if I am going on holiday, I’ll be sketching bits not views of 
scenes, what I generally sketching is, if I see a good roof I’ll sketch it if I see an interesting garden, the way 
a wall comes with a wee thing sitting on the end, I’ll sketch that down, and I kind of catalogue these things 
in little books and if I’m doing a competition outside the office I’ll keep a record of that in a sketching book, 
and they tend to become a diary almost and it becomes an obsessive thing, you just feel you have to 

sketch all the time. 

MM- So they became a source of inspiration? 

IA- Yes, but also I find if I go for a week without doing a sketch, I’ve not been thinking. You feel you should 
be doing this to keep your mind thinking. It became a bit obsessive. 

MM-Do you think the tool has an impact on our thoughts, please specify.? 

IA- It does, because, see if the tool you have, if you got a good pen, I’m being serious here if you’ve got a 
bad pen that it doesn’t draw well, that becomes a major disaster in terms of trying to keep your ideas and 
I find that I’m constantly searching, I've got one pen, kind of an ink pen which I use and I found another pen 
downstairs in the shop - a fine pen- 1 find I have to be very comfortable with the pen to draw, and some 
times, I prefer drawing it in pencil rather than ink, because ink is very black and kind of definite, whereas 
sometimes pencil is softer and you can draw more light weight and then do a water colour over that. 
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There’s different psychological things behind certain tools. Recently I’ve stated doing some wee water- 
colours over the top of, I’ll bring it in and show you. 

MM- Is this dairy, do you refer to the drawings when you go back and do a design for a certain project, do 
you go back searching for an idea? 

IA- Yes, well I’ve seen myself going home at night and maybe thinking about something. Try not to bring 
the work into that, that tends to be more about more abstract things, maybe wee issues to do with materiality. 
Say I get a wee notion about a house or a building sitting on one leg, and I’ll explore that idea and do wee 
drawings. Or houses that are all glass on one side, there's a private side and a glass side. It’s much more 
about that Kind of thing. If I’m going a competition outside the office I’ll use that. But sometimes I’ve seen 
me sitting at home and sketching a wee thing trying it out and then I’ll come in to the office and try it on one 
of the projects in the office. But that does happen. So it’s quite helpful. 

MM-Whaf kind of drawing type you usually use during, the exploration and explanation modes? 

IA-1 think, the type of drawing is generally, if we’re exploring the mode within the office, is very much a 
freehand drawing, it would be very much a 3 dimensional drawing, and then, I always try and draw 3D 
because it’s important for the explanation mode to say a client, I will try and do a much more precise 3 
dimensional drawing, if possible. We might even bring in someone else to do a painting, or a perspective or 
we might use the computer. So there’s two distinct, there’s the internal thing, within your brain, which is just 
these little things, then there is the internal thing within the office which are these things, and then beyond 
that there is the perspectives the computer. 

But what we probably wouldn’t do is unless we were very short of time, is show that to the client. That would 
be very much a drawing that you would say to somebody, right draw that up properly as an idea, it would be 

drawn up again more precisely. 

Because a client might say, dose every room here have a window? So you have to make sure every room 
has a window and that type of thing. 

MM- Is the sketch Cad \ drawing a representation of thoughts, solutions or architecture, or the three of 
them? 

. IA- Its every thing, I think. The three of them. Sometimes solutions maybe not, because sometimes you are 
thinking and sometimes you’re thinking about architecture and sometimes a solution is about something 
else. A solution might be a technical thing, might be about the fact that you have to explore thoughts in 
architecture before you get to a solution, Therefore you might have a big tall thing, a law thing, a thing on 
legs and it’s maybe not until you’ve gone through all the design criteria that you find out you can only have 
the one on legs. So, I would say, to be precise, it is about thoughts and it’s about architecture and the 
solutions are a distillation of that. 

MM- How would you prefer me to see these sketches or to evaluate them? 

IA- 1 think it’s conceptual? It's not to do with performance. 

MM- And for the client? 

IA- 1 think the client is interested in performance, when we go to see a client within the office conceptual 
may be higher than performance, but that doesn’t mean to say performance is less important. It means 
that internally, we understand, that we can get in the front door, that everything in the area that each room 
has got a window and it orient the right way, whereas for the client we might minimise the description of 
conceptual part, raise the notion of performance to explain to them that the architecture has got reason 
behind it, that it’s not just off the top of your head or I want to do a building that’s like a donut and you client 
are going to have this. What we try and do is put a description behind it. We might do a proper drawing of 
that frontage and there we might even draw how it works round the side and how it connects into some- 
thing else, because the client is in all these things. The client is interested in the reality and they can ask 
same strange questions. If you draw them something funny they don’t see it as just being a design idea. 
The client might not see for instance the way that window’s drawn as conceptual. They may be very worried 
about the fact that it’s off the ground and there’s a gap in there and ask why is there a gap in there? So we 
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have to be very careful that we present it in the right way. 

MM- What is the end of your thoughts: to draw the building or to build the building? 

IA- To build the building, absolutely. 

MM- Does the sketch become an entity that you read back to your self? 

IA- Yes, it does, I think the sketch is like a diary, and I think it should record your thoughts and what you 
were thinking about, it becomes very important because you're doing so many things during the day as 
you Know yourself, that you require this diary to bring the thing a live again within your thoughts. 

MM-Are you concerned with the aesthetic aspects of your sketches? If yes, please specify. 

IA- 1 suppose I am. I definitely have a kind of view that the sketches should have kind of present ability, that 
people should be able to read them, there should be a neatness about them. 

MM- / noticed that you’re really keen for the quality of the sketch. 

IA- That’s really quick. I just want to examine something. I've even found myself at the end of a project 
when I’m tidying up and I’m throwing things out, I actually sometimes throw a lot away because the aes- 
thetic quality is poor for example you wouldn't hang it in a frame and put it on a wall, what happens is the 
process of that is eventually distilled into that. So I'd be more likely to keep this than that. It doesn’t really 
have anything to tell anyone else. People can tell more from this than, for instance if I was to die tomorrow 
it would be meaningless unless someone was going to sit dawn for five years and write a PhD about it and 
say what was this guy up to? People do that with the drawings of Le Corbusier, they get them out and 
analyse the symbolic value of certain things and what Le Corbusier was doing in his life at certain times. 
Was he happy or sad? I’m interested in the aesthetic quality of things and I’ve looked at a lot of other 
architecture’s drawings to see has they sketch and copy. You copy things and became very self-conscious 
about things. I mean I've shown that drawing to you but it’s quite a private thing, I generally don’t let people 
see it. Sometimes I’ll keep my sketchbook beside my desk in the office, if I became distracted and I have an 
idea about something else I’ll sketch it. I was in at the weekend and working on the school and I did that 
wee sketch in between. It’s a bit like having a break for five minutes and then going back to it. 

MM- It's a break from the problem but not from the sketching process. 

IA- You do something different. I think also the graphic style of my sketching has changed. Now I'm much 
more interested in doing a sketch that’s reductive, simple direct. Years ago my sketches were drawing for 
the sake of drawing. I had fewer ideas so the drawing became more important. Now I think I have more 
ideas and the drawing has to communicate more quickly. 

MM-Ca/i you specify the degree of compatibility of the tool of sketching to your act of inquiry and your 
speed of thought? 

IA- 1 think sketching is very fast, you can think of something and visualise it very quickly. That is for me 
personally, other architects maybe find it more difficult. But for me not a problem at all. 

MM- That's for your speed of thought. How about your act of inquiry? If it's a complex geometric act of 
inquiry do you find sketches helpful or do you tend to use other medium to explore your thoughts? 

IA- 1 still use sketches. Sometimes I’ll make a model if it’s complex. But because I use a lot of 3 dimen- 
sional sketches then it’s quite a big tool for me. But I think a model is helpful. I've used models for compe- 
titions. Not so much for the office where models tend to be used near the end of the process. If you have a 
larger run in time to develop something it could be a series of models. But generally what also happens if 
we’re using detail paper generally for geometrical solution, you just do a lot of overlay drawings, and they 
become layers, and layers, and you might pull all the bits together. 

MM -During the design process are you more concerned with the question of how to design or how to 
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draw? 


IA- How to design. Yes, I think way back I was more interested in how to draw. I was trying to curtail my 
drawing technique to focus it more on design issues. That is a change. 

MM- During sketching, does it occur to you that its a question of style rather than a particular solution to a 

particular problem ? 

IA- It does occur, I think there is always a stylistic issue. I think in different periods of architecture, archi- 
tects generally as a body have been concerned with different things, just now, it might be we are interested 
say, transparency, and the idea that things float, are off the ground, or using new materials that are quite 
modernist in their aesthetics, I'm very aware of that. I’m aware that if you draw something in a certain way 
it can either look old or modern. A sketch also needs a degree of precision in the way you draw something. 

MM- Do the conventions limit what you can do, as their capability in the visualisation? 

IA- 1 think they do, for instance, the sketch can’t glow you can’t turn a light-on on a sketch see the lights at 
night, whereas the computer drawing can put lights on inside. At that point you suddenly started to realise 
that the idea was a good idea because that worked very well and then we had Brian Allen who is a perspec- 
tive artist did a perspective of the building at night time and that was the one you really Knew, but I think 
what happens here is that you use other methods, other techniques, and they then confirm sometimes it 
does work as an idea, but I think once you’ve realised that you've seen it maybe happen once on a project, 
you start to understand this holes in certain places. 

MM- Do you relate your style of sketching design to your educational background, or personal experience? 

IA- Well I have drawn since I was very young, when I was 7 years old. My mother was a very good drawer 
and she taught me to draw and I always was very interested in picture books, comics and ‘TinTin’, so even 
now, I still like cartoons and I actually look at these books to see how they draw, how people drew a sleeve 
in a comic with a hand to make it 3D. They emphasise things differently. My drawing style is very much 
cartoonie. Also in a cartoon there is an economy of means. Two lines can became a face. It is a personal 
experience but my training background, when I went from school, I’ve never did art at school, I did art in my 
. year out, but I was always interested in art and when I was at school, I had a very academic background 
and I didn’t like it, I reacted against that, so I became much more interested in art and drawing as a 
method, but when I left school I worked for a few architects in Glasgow and an architect in London, and 
basically learned howto draw very conventionally with no skills like this, but I always tried to do, was make 
the drawing look nice, if I was sitting there all day, I was quite enjoying composing it. So, it is a lot of 
educational background and personal experience. Even today I tend to enjoy books that have a lot of 
pictures in them rather than text. 

MM- How close does the drawing usually get to the original idea? 

IA- 1 think what usually happens, is that the original idea is quite vague, you have a notion about something 
and sometimes the drawing, I think can clarify the original idea. The original idea might be for instance 
between you’re imagining this big wall and walking through a wall and walking along a gangway or other 
side but on the other side it’s all enclosed, so that’s the idea, but then until you actually set that idea within 
the context, or start drawing, views of what it might became you’re never sure, and what I like about sketch- 
ing and designing, you don’t know where you are going you ultimately, don't know what it is going to be like, 

I think we should learn to work with that, the fact you don’t really know, what the end product is going to be 
like, and you relax a lot more and if becomes more fluid, ideas starts to come in you, start to see things or 
you're on your holidays and see something, you see yourself more as a tool rather than trying to invent 
something. I’ve seen it all before somewhere else and I suck it in mix it up in fairly personal way. So the 
drawing is usually a progression from an original idea which is very vague. 

MM- Have you ever referred to a saved drawing, either as a referential travel sketch or referential analytical 
sketch? 

IA- Yes I do that quite a lot. There are some sketches have a short life span others don’t I am quite 
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obsessed with this idea, which is that you should be progressing and you should somehow ten years into 
your career have a more developed view than you had ten years ago, so I am very much aware that if I’m 
still thinking about the same things I was thinking there'd be a problem. I suppose teaching up the road 
helps a lot. I think the sketches do have a long way span because they become like a barometer, you can 
see that there you were interested in that, and now you are interested in that, as an idea. 

♦ 

MM- Conceptually what use do you make of tracing layering in the design process? 

IA- 1 think its quite important, I think it allows you to take off strips of paper it means you don’t have to. 
MM-How do you use scale during the early stages of design? 

IA- 1 think scale is very important, we use it right away before sketching. So yes, scale is important. 

MM-Do you consider 'computer' as a medium for creative work or as a graphic tool? 

IA- 1 think it can be very creative. I don’t know, I was through a crits in Edinburgh, and they were doing a 
project, a competition in Italy, Venice for Art Gallery on an island. And this guy had done these fantastic 
computer drawing of the inside of these pavilions he’d designed. But I don’t know, whether the computer 
created that for him or whether it just allowed the image to be seen by someone else who wasn’t inside his 
brain. I don’t have an answer for that, but I think may have what happens was that he may have understood 
a graphic before he programmed it into the computer. 

MM- Where do you feel computer is most useful in the design process? 

IA- 1 think computers are useful in visualising the most essential things in the building, light testing, mate- 
rial, put the lights out, make it dark, night time. 

MM- What are the major conflicts in the use of CAD in the design process? 

IA- 1 think the conflict in the use of CAD is you start to see the CAD process as an end itself and because 
you’re drawing on computer, then it can be changed, you know, it can really do the drawings. It must be 
what it is and it fixes things too early and I think the current climate, architects working very aggressive, 
commercial climate. I mean I imagine the temptation is much more, I think a lot of them do design on CAD 
* a t least to put in corridors, rooms to through into the site, you know and because of that it is much more 
rigid. It looks real it must be right. That's danger I think. 

MM- What is the most commonly used commands? 

IA- Print, there must be a print. 

Glasgow 18. 03.1996, 18.00 - 20.00 
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Background: 

- Andy Bow 

- 35 years. 

- B.Arch. (Hons) Dip Arch MA 

- 18 years of experience. 

The project suggested is the New superstore for Sainsburys, Plymouth, which originally has been 
designed by Architects Jeremy Dixon and Edward Jones. Andy Bow worked on the scheme as Project 
Architect in 1992 and 1993. Andy has chosen to refer, in particular, to the canopy. 

MM- Briefly, can you explain the beginning of this project? 

AB- the canopy was the last project Peter Rice worked on in the UK before his death and was completed 
by Martin Manning of Ove Arups, [...]lt is an interesting scheme to consider as we used a vast range of 
sketching, drawing, CAD and 3D modelling techniques in the project realisation. In terms of 3D models 
we used plasticine, steam bent, cardboard, vacuum formed plastic cast from timber moulds, and very 
sophisticated brass timber and fabric structures, which were tested in the wind tunnels at Bristol Univer- 
sity by Professor Tom Lawson. This was an integral part of the design process. We built every thing from 
20 mm high study models of the whole canopy to 2 m wide panels at 1:1 scale to study the connections 
of the shell structure for the canopies themselves. 

The models were either built in-house by ourselves or Arups or made by Richard Amriger at the Network 
Model makers and photographed by Andrew Putter. All Arup work was done on Microstation. The use of 
computers were a vital part of the process, as the site where the canopy is built, is one of the windiest 
places in Britain as it sits at the end of an estuary where south westerly winds batter the coast from the 
Atlantic. The wind accelerates as it flows along the estuary, the canopy was designed as a landmark as 
its the first building you see when you approach Plymouth along the busy A38 from Exeter. It is always 
seen in silhouette day and night as an enormous hill called Efford Fort Hill forms a dark backdrop to the 

site. 

As you move around the scheme, the canopy takes on different visual characteristics and is evocative of 
sailing ships, because of Plymouth’s Naval background, and other nautical images such as waves 
crashing on the shore or swirling sea shells. It also emulates birds taking flight as the estuary is filled 
with an important nature reserve and bird sanctuary. Our scheme had to include a bird hide for ornitholo- 
' - gist on top of a mound for observers to watch the local life. 

Our early conceptual sketches were studied on all of these themes: Birds, Boats, Ships, Waves, etc. and 
had a profound influences on the nature of the completed work. At the beginning we decided to create 
an architectural device that was bigger than the brief itself. There was already a shed on the site of a 
similar scale to the proposed store we were about to create the shed was completely lost in the scale of 
the estuary itself. 

Jeremy (Dixon) created a serial drawing at the beginning of the scheme, which describe a giant piece of 
light sculpture in the landscape that would form the gateway to Plymouth. This was the beginning of the 

project. 

MM- Can you specify the level of abstraction in you graphic representation in the initial stage of the 
design process? 

AB- The early stages of the project are always very open. I am completely open to a vast array of influ- 
ences. From nature as I described at Plymouth, or science, I love the idea of the use of appropriate 
technology in architecture rather than 'high tech’ ideas just for the sake of it. What I mean by that is we 
had this idea about a large abstract piece of lighting and sculpture in the landscape in Plymouth. In the 
end a conventional tensile fabric structure would not create the right forms and Peter Rice move us 
towards a simple rectangular shell structure with a skin stretched over it to assist its rigidity. This was a 
perfect example of technology transfer. The most obvious example of such a structure was from a Grat 
Zepplin where a skin was stretched over a timber carcass. Our early schemes had a timber ‘microgrid’ 
with a prestressed macrogrid of steel. In the end this proved to elaborate and we moved towards simpler 
yachting techniques to fix the membrane, which created a more cost effective elegant solution. 

It is vital at all stages that designers keep an open mind to outside influences [...] The influence can 
come from very strange abstract sources such as an Antique market or a visit to the science museum. 
The last place ideas should come from is the latest architectural magazines. Architects are keen on 
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following fashion and not trying to seek out the most appropriate cost effective solutions for their clients. I 
once heard Terry Farrell say that it was the architect’s duty to get his clients to spend as much on their 
building as possible, as if they didn’t, they’d only spend their money on a pair of shoes or something 
else. I don’t believe this is true, I would rather they spent the right amount of money on the right materials 
at the outset and keep any other moneys to maintain and look after the building after its completion. This 
is in itself an abstract notion to modern day architects who are only interested in their buildings looking 
good at day one for the pictures that go in the magazines. 

MM- Could you relate the level of abstraction to the different phases of design process? 

AB- The early phases of the project are already the most abstract as described before and always 
involve the most experimental phases in presentation. As the scheme progress the techniques become 
more straight forward. 

MM- Levels of communication? 

AB- Drawings are our main method of communication sketches are hugely important, really any method 
that can describe the scheme 3 dimensionally is important. We always draw perspectives, sometimes 
set upon CAD and then traced over by hand adding people and colour. Always draw people on every 
drawing its the only method we have of communicating the scale of the project. Nowadays we use CAD 
and of course very sophisticated video animation particularly for our large complex transport projects. 
Terry (Farrell) has suggested every historic building in the country should be recorded on virtual reality to 
make communication of a project easier if it has to be rebuilt after a fire or some other disaster 

MM- Abstraction to your design approach? 

AB- 1 have worked on so many schemes after 18 years I tend to be involved mostly at the conceptual 
stage-ideas come thick and fast. Programmatically, you learn that different building types work in very 
specific ways; supermarkets, railways stations, hotels, art galleries have a very set way of working. 

Where you enter how you get there, how you move around, etc. Its all very simple. So from the program- 
matic point of view there is not a huge amount of abstraction when you’ve come across a very set brief. 
v The art of course is to understand the brief quickly and turn it from a building into a fine piece of archi- 
tecture (that’s obviously the difficult bit) 

% 

MM- To design tools? 

AB- We are always open to any design tool. We have cast models in molten metal, done projects by fax, 
currently have a modem link to Hong Kong, which allows us to work on projects around the clock 24 
hours a day. we have produced 2 dimensional works in every thing from collage to car spray paints and 
from charcoal to oil paints, any thing goes as long as its fun. I never use the same techniques twice, that 
would be a bore. 

MM- Building types? 

AB- Spec built housing and offices form most of us our staple day to day diet are the most difficult to 

form abstract notions for. usually mean anything other than the very pragmatic are out of the 

question. One - off houses can be the most free form. Its interesting to compare Ushida Findlays houses 
with their recently published Spec, housing in Leith. The latter looks like they were drawn with their hands 
tied behind their backs. 

Art galleries or one - off structures such as railway stations roofs or bridges can be very abstract as 
Caltrava proves all the time. 

MM- Do you see your approach to design as sketching or CAD? 

AB- 1 always sketch freehand, I can’t use CAD. At Plymouth, we used Microstation 3D models early on 
to place the building in context to convince the planners at the first meetings of the strength of our 

concept. 
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MM- How do you classify your design process: an open-ended, transformative or structured? 

AB- Both, open-ended and structured and regulated. Influences come from all over the place, but 
always design with a pragmatic hat on. Knowing I want the building to be an affordable delight that will 

be built and not die on the drawing board. 

MM- What determine the time that will be taken in designing before ideas start to play against limits? 

AB- There are no limits. You design all the way through until the project is handed over. At every stage 
you design out the problem you know you might face later on. Its all about anticipation. If you create a 
strange roof form on day one you should detail the most awkward functions of the roof at day two and 
then coming on with the rest of the project. If you convince the client at the start you can handle the 
biggest problem at day one, the rest will be easy. I always hated at college the people who said: ‘it’s all I 
could do in the time’ or ’I have not got very far yet', that is all ‘bollocks’. Good design is a day and night 
preoccupation that never rests. Deadlines are important to measure but never kill the design process 

MM- Are you concerned with the limitations on freedom of manipulation in using either: sketching or 
CAD? 

AB- 1 have been very lucky, I have won many awards for sketching and drawing and therefore feel I have 
complete design freedom that way. I don’t know and never want to know how to use a computer. I find a 
computer is only as good as the person that uses it, and spend a lot of time over briefing under talented 
CAD users. CAD is best for 3D images and repetitive work such as plans, sections and elevations that 
will go through a great deal of changes and involve a high degree of repetition. Beyond that, i.e. for 
detailing and drawing with real finesse, i.e. planning elevations or quality presentation works I would 
always insist such things be drawn manually. An ideal person I think is someone like Kenney Fraser who 
can draw brilliantly on CAD or manually. Unfortunately people like Kenney are few and far between. The 
only other guy I can think of who is similar is Neil Southard at Rogers (Richard Rogers). Everyone else I 
know is good at one or the other but not both. I don't think its necessary to specialise. Most of Farrells 
office is still manual while other London offices such as Harper-Mackay are completely CAD driven. 
Machine overload and breakdowns frustrate the hellout of me. I rather work with a box of colours, felt 
pens and a detail pad. 

MM- Within the context of communication, how do you specify the different levels of communication that 
occur in the design process? 

AB- During a project we have to communicate to many different people who have varying degrees of 
visual skills. In the first instance we have to tell other architects, then fellow professionals; structural 
engineer, service engineer, quantity surveyors, other consultants, planning highways, landscape traffic 
engineering, etc.. Most of the above have developed very high degree of sketching ideas and are used 
to communicate through drawing and talking with a pen. Engineers like Chris McCarthy of Battle 
McCarthy, or Neil Thomas of Atelier one draw as well as any architect you will never meet. The service 
engineers such as Max Fordham or Patrick Bellew drawn exceptionally well while Arup’s specialists such 
as Alastair Guthrie or Mourghan Villeerey have very sophisticated CAD graphics at their control, which 
are a must for any major presentation. Q.S’s such as Pauli Morrell of Davies Langdon & Gerest are vital 
members of the design team and far from being number crunchers are extraordinary knowledgeable 
about the building process, while Pauli resists drawing his talk and visual antics have to be seen to be 

believed. 

The whole team communicates using every tool available to make the job of convincing clients to go the 
extra yard to create a building of merit. Good design doesn’t have to cost more money! Beyond client 
presentation, there is the aspect of public consultation: planners, lay people, the press, the general 
public. 

Finished images are essential. We use 3D Sonata Graphics on CAD or commission finished perspec- 
tives or get photos of sophisticated built models. At this stage the only representation of your building 
are these images, it is essential these images are compelling or you might as well pack up and do 

something else. 
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MM- How do you state the importance of the tool as (sketching /CAD) in these levels of communication ? 

AB- At the public consultation stage sketches are no use. You have to assume everyone is visually 
illiterate. Sketches are OK if you’re presenting to a conference of architects to describe the development 
of generic idea. 

MM- If we consider the tool is just a mediator in visualising our thoughts, do you think the tool has an 
impact on our thoughts? 

AB- 1 don't think the tool ever has impact on our thoughts. If you use one kind of tool to describe an idea 
and it doesn’t work use an other medium. At every point in a scheme you ask yourself what the ‘Big’ idea 
in this project ? Every good scheme has a ‘Big’ idea which jumps out at every stage of its evolution. If the 
idea is you create a building that's round and bright red inside, you never ever use a set square or do a 
black and white drawing. 

MM- What kind of drawing type you use during the exploration and explanation modes ? 

AB- Ninety percent of the time I draw with four different sizes of black felt pen and use coloured pen- 
cils. I draw everything from concept sketches to details by setting up a draft in pencil over graph paper 
and then have it over free hand with the pens, if more detailed drawings are required other people draw 

them. 

The other ten percent I draw hugely detailed in a heavily laboured perspectives or axons , to prove to 
myself and anyone else I can still do it. Its a test that I find hugely enjoyable and relaxing, but I have so 
much ground to cover on so many projects, I rarely get the chances. 

MM- Is your drawing a representation of thoughts, solution, or architecture? 

AB- Definitely all three. 

MM- What is the level of interpretation that you would rather to have in reviewing your drawings: concep- 
tual level or performance or else? 

AB- 1 hope whoever my drawing is aimed at from one of my assistants to the Prime minister, they will get 
the message the drawing is trying to convey. From where to put a nail in a piece of timber on a building 
site, to the difference between making a tower eighty storeys high rather than sixty. If someone doesn’t 
get the idea without words when they look at your drawing, you’ve failed. That’s a difference between fine 
art and fine architectural drawing. Art can be open to interpretation. Generally, architectural draughts- 
manship is about conveying certain message, unless its purely abstract like a Zaha Hadid painting 
which then needs words to go with it 

MM- What is the aim of your thoughts: to draw or to build the building? 

AB- To take my kids to sit inside and outside the finished building and ask them to draw what they see. 
there is nothing more satisfying in the world. 

MM- Does your sketch become an entity that you read back to yourself? 

AB- Ideas are our currency. I have hundred ideas a week and am never precious about my sketches, 
They are a moment in time that is a reflection of your abilities, interests and architectural prejudices or 
influences on that day. 

After two years you are more knowledgeable have different interests and influences and have moved on. 
I get frustrated by my lack of ability and therefore never keep any of my drawings, I keep thinking I 
should , but never get around to it. I get the best of them; CAD or drawn on slide and try and keep them 
that way, but they’re hopelessly un documented or edited and I now have thousands of slides. 

MM- Are you concerned with aesthetics of your drawings? 

AB- Every drawing you do is your best representation of how the building is going to look. It is therefore 
immensely important, shoddy drawing reflects shoddy thinking. Drawings shouldn’t be over laboured to 
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make them ‘portfolio’ type drawings unnecessarily though that’s a sinful waste of time. You simply ask 
yourself - who am I aiming this information at and therefore how can I best convey the information : 
words: telephone or meeting, sketch and words, sketches, drawing manual or CAD, type of drawing 2D / 
3D, physical model, etc. 

MM- Can you specify the degree of compatibility of computer to your act of inquiry as well as your speed 
of thought? 

AB- 1 sketch very quickly because I have to, its to do with speed of thought. I have had to learn in Lon- 
don how to think and draw at the same time. 

MM- Are you concerned with the question of how to design or how to draw? 

AB- How to design. 

MM- Is design to you a question of style or a solution to a problem? 

AB- Its a question of being 'stylish' , that’s the art in architecture, that makes it more than a building. 

Style is fashion in architecture, I have no interest in that. 

MM- Do the conventions limit what you can do, as their capability in the visualisation? 

AB- There is no limit to what you can do. the only limit is your imagination. 

MM- Do your relate your style of sketching / designing to your educational, training backgrounds or 
personal experience? 

AB- Working under pressure in London. 

MM- How close does the drawing usually get to the original idea? 

AB- I’m amazed to go on site and look and go its just as we drew it. I say again and again in the office 
■ . 'every line has a consequence'. It has meaning, it defines things, is the end of something or starts 
something everyone is hugely important, it is describing a real physical object that will appear some- 
where one day. 

MM- Have you ever referred to a saved drawing either as a referential travel sketch or a referential analyti- 
cal sketch? 

AB- Not really, I’m not interested in my previous drawings, you’re only as good as your last drawing or 
last building. I find this kind of thinking drives me on and is important to me. One day if ever I get old, I’ll 
probably regret not keeping all my drawings. I love doing drawings for people as presents in the hope 

they might care for them. After all architects all crave some kind of immortality the idea that if their 

their building will be around longer than they are. It’s that kind of thinking. 

MM- Does then sketch have a short life span, where it usually ends when the project is done? 

AB- Yes. 

MM- Conceptually what use do you make of tracing / layering in the design process? 

AB- As I explained I only draw moderately; if I draw straight off, say if I drew a seagull, I think you’d 
know I’d drawn a bird, but if I sketched first then drew I think you’d know it was a seagull. 

MM- Conceptually, how do you use scale during the early stages of design? 

AB- All the time I draw people on every scale of every drawing. 
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MM- Do you consider the computer as a medium for a creative work or as a graphic tool? 

AB- Both definitely. 

MM- Where do you feel the computer is most useful during the design process? 

AB- Repetitive work and reaching for the 'compelling image'. 

MM- What are the major conflicts in the use of CAD in the design process? 

AB- CAD is only good as the person using it. It can have the most powerful memory in the world, it 
wouldn’t matter if you didn’t know you had to plug it in. 

MM- Name the most commonly used commands in computer? 

AB- No idea. 

MM- Can you state the general impact of computer on your design? 

AB- Immense. I studied at the Mackintosh about ten years ago, we just had programmes that could 
build a staircase and very little capacity to use hidden line. CAD in the last ten years has let us visualise 
buildings we could only dream of before. It is hugely important. 


the integral role of drawing in architectural conception 


Appendices 


29 



Background: 

- David Fleming 

- 36 years. 

- DIP Arch. Mackintosh School of Architecture 
- 10 years of experience. 

- CAD experience. 

- Apple Power, PC. 

- AutoCad R.12 

Introduction to examine the early stage and the key-sketch of the original concept of the Stafford- 
shire Wharf Events Arena, Manchester. 

DF-This sketch summarizes the original concept.The brief of this project was loose, and one of the main 
ideas was to create a public space which had some kind of focus where events of people can take 
place.So, this idea of amphitheater and arrangements, was strong idea which stayed there since the start 
of the project, and because the nature of the site, there was no natural focus specifically where they 
wanted this located. So, they forming the curve naturally focusing people’s attention towards this part of 
the site, and that is the thing which was there in (phase one) in which stayed through until things com- 
pleted, where other parts; the visitor center, the treatment of the via duct [...jhose were developed and 
changed. The idea of the main seated area stayed as it is. Which is I think [...]The client had similar image 
in his head, which was by creating a space for people who can again congregate. 

MM- Why the focusing had to be at this point? 

DF-Basically because the topography of the site that [..jLiverpool road is at different level from the canal 
basin [...]. There is an area behind the (Roman forum) which is at high level, so we had an existing 
embankment behind what is now the amphitheater which was a drop off maybe five ..six meters to the 
site, and part of the brief was to bring people from that high level to the site, so people will be approaching 
different directions from Liverpool road or down from that level so naturally tended to focuses in this area 
of the site, plus the fact the viaduct is such a major physical barrier to the site is containable [...] in plan 
looks like its space flows through [...] it is actually a major physical barrier to the site. So, it is actually 
contain within that area the whole [...] it didn’t have focuses as suck [...] or rather consciously trying to 
■ . make what ever fixed seating they had. 

MM-How do you see your solution to the problem? 

DF-I think the aim was always to create an enjoyable space, and I think it has been successful in doing 
that , so just by what is happening there since completion and the events have taken place and the people 
using that was the main idea. It was not at the end of the day creating an outstanding piece of architecture 
but it was really about creating a piece of urban space, which was successful when it is not in use just as 
it had to be successful when there was an event on people would use as. But when there wasn't an actual 
organized event there prior to the scheme of the landscape, and it would provide those roots which were 
missing through the site connect together the varied streets which have been disjointed by recent demo- 
lition in the area. 

MM- Can you illustrate the beginning of the original solution to the problem concept? 

DF-The problem, I mean the problem that you had to solve, there was no place there at the moment. There 
were certain objectives we have to meet in terms of getting people to that space and how people would 
approach that space, and the whole scheme is about how people approach from different directions in 
the city and they end up in that space, and how do you create a signals from out with the site aside and 
that tells you that place is there and how to get there, also the physical barrier of this viaduct which 
blocked any perception of what is beyond it from the other side. So, creating a space and that space 
extending until perhaps the different levels of the surrounding sites, try to signal where it is?. So, move- 
ment to the space and then movement through it which we had to maintain. 

There is no single problem to be solved....there is series of problems to be solved at different levels, 
There was a three dimensional sketch which I intend to sketch because of the nature of the site and these 
different levels to get a feel for it . These sketches tended to be three dimensional. 
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MM -Is it because of nature of the problem what makes you trying to visualize the space? 


DF- 1 think particularly is that, but I usually sketch in three dimension. I usually have a feel of three dimen- 
sion, I have initial thought in which is about where the different elements of the scheme will be set out a 
plan. But, thereafter, very quickly three dimension image which I can grasp on, and I can understand what 
is worth holding on to in the scheme and what is not and where the problems are? 

MM-Do you usually go straight to drawing or you have to have the preconception of what is it you want to 
draw? 

DF-I go straight to drawing, actually, I get the brief and read through it and then think of that subconsciously for 
a day or so. When I start working on to the scheme probably looking up the brief again until I feel what sort of 
response to the site will be, which may be in some cases there may be elements there which are nothing to do 
with the brief at all, but which I feel [...] things have to be incorporated into the scheme to make it work as piece 
of design specific as urban design which the brief alone couldn't solve the problem of the site. 

MM- Have you tried to reconcile the different geometry in the site? 

DF-No.Geometry is probably the most significant thing about that site, but there are so many competing 
geometry’s and styles of buildings, and structure. It is conscious decision to do something which al- 
though was robust in terms of the design [...] the detailing echoed the engineering structure, the viaduct, 
and the materials. It was a conscious decision to put something there which was not trying to tie to one 
specific geometry, because it could never compete with the existing structure, with the viaduct for in- 
stance. In scale, it had to be a geometry which creates its own space in that site and did try to tie on to the 
existing structure. It was the problem of how looked to the site trying to satisfy the brief and tie in to the 
existing geometry [...] of the things were given; the Canal which is a fairly strong element in the site. The 
viaduct changes in levels put down at the main Liverpool road access, and stairs which could have been 
rather unfortunate location. [...] The initial attempt, I did tried to see if there was a clue there in the existing 
structure and geometry’s in the site which would lead me to come with a solution for the brief [...] but I 
found, I couldn’t take that approach and successfully create this public space that I was looking for which 
has it's own identity [...]. So, the solution was to introduce another geometry in to the site which was strong 
enough in its own. Although not a great building type the strength in the curve terrace is quite a powerful 
element when you see them in reality. That is always the thing that no matter what is happening round 
’ about it, it is a very strong element of the scheme [...] don’t interfere with the existing structure so., and 

that is legible. 

MM-Can you point out the main difference between your first scheme in (Phase one) and second 
scheme in (Phase three)? 

DF-The main difference is I guess the extent of the site has been defined more clearly to us by this stage 
(third phase). So, we know where our extend of influence is going to extend., to which is basically much 
less than the opposite side of the viaduct than what I indicated here (phase one). Something which hap- 
pened around about this time was that I visited the site which was a major [...] before that I’ve used the 
aerial photographs, it is a photographic study, which the competition entry was based on, when I got the 
chance to see the site, a perception of some important things changed, and I don’t think this diagram 
even shows that two main things which I felt had to be taking cognized of in the design for the area was the 
link somehow extending what we were doing to set to the opposite side of the viaduct, so whatever we 
designed for the space had to penetrate, so people approaching from the other side would be the space. 
Another, is the focus from the high level street [...] just it had to be a major entrance to the site. There which 
got people down to lower level and there was an entrance from a distance that high level had some kind 
of marker there which told people where they were going. At this stage, (phase three), I was definitely 
trying to push the scheme back towards landscape elements, as oppose to building. The notion of canopy 
did always exist even in the first scheme, but what was happening, I felt structurally, a structure required to 
hold up the canopy which proposed initially was far too obtrusive for the space and too dominating. The 
notion of somehow covering over solely the seating terrace was part broken down. In this sketch, the 
seating I knew the steps is going to be massive and concrete and is going to be tried to look carved out of 
stone if you like, [...] extension of the existing levels in the site, rather than some structure which stands on 

its own. 
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MM -What about the differences between the second stage ( developed by other team) and the third stage 
(developed by DF)? 

DF- Principally, is the formality of this scheme [pointing to the phase two] . Although, the curve was always 
a fairly formal element and related it back to the amphitheater [...] previous example of the external space. 

It was deliberately before it counteracted by the free form elements on the site which tried to reconcile the 
geometry’s and the existing boundaries and the introduction I felt of the park pavilion in either ends of that 
, terminated the influence of that terrace and didn’t allow it then extend its influence to other parts of the 
site. It was far too rigid and formal. 

MM- How do you see sketching within the exploration phase? 

DF- 1 can explore ideas in quickly sketching, ...and resist to draw something in hard line as long as I can, 
[...] . At this stage, I used a thicker pen. 

MM-Why is that? 

DF- 1 think I can emphasis the things, that I want to stay. Walls behind the terrace, this is at very early 
sketch, but they’ve never changed really. These remained, these things were so fixed in my mind. At this 
stage, the walls at the end of the terrace were animated in my mind, I knew what these were, and these 
were stone elements. I began to modify the ideas of second competition stage, I had clear idea of what I 
did not want to happen with these pavilions but what I felt needed to happen [...]l have ideas [...] I have 
been looking all over the area and thinking ..sketching details how things can be constructed. At this 
stage, I tend not to follow sort of site plan to a plan to some details, working drawing. I am more or less 
worked out at the end of the scheme designs what material are? what is it going to look like?. [...] .Interesting 
enough, [...] I do intend to hang on to sketches, because they tell more about what is it I am thinking at the 
time, than the finished drawing. I also, find previous sketches and go back and look through I’ve got 
stacks and stacks at home, I looked through them ...similar projects where I may find ideas in the sketches. 

MM- What is the degree of abstraction (in graphical representation) that you start with in the initial phase of 
design? 

- DF-I tend to be much more detailed, I think from the start of a project, usually I am thinking about what is 
building would looks like? what the materials are? and what the existing site like? ... it tends to be much 
more contextual. 

MM- Could you relate the level of abstraction to the different: 

- phases of design process. 

- levels of communication. 

- approach to architectural design. 

- tools of design. 

- building types. 

DF- There are some relatively some abstraction levels through process, but I do tend to think design and 
construction have been inseparable. So, and I am always thinking of two things, have an idea, immedi- 
ately start to think ..can I achieve?., it can I build it?, which tends to lead my drawing to be more real than 
abstract, even if its some ideas somehow abstracted from their context in the site, I still have a degree of 
realism in that abstraction because I have started to think how to achieve it. 

MM-How do you see your approach to this initial phase in terms of sketching or CAD? 

DF-We use CAD in working drawing. 

MM-You don’t use CAD in early stages? 

DF-Never. 

MM- Why is that? 
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DF-You can’t design with that, I don’t believe you can, I think it forces you into process of thinking. Just it 
doesn’t work, I can’t think of the problem for thinking about how I do the drawing 

MM- Is that because of the limitation in CAD as a design tool? 

DF-I think ... I don’t know.. I just can’t get ideas on the CAD machine 

MM-You have mentioned that CAD forces you into process of thinking. What do you mean? 

DF-how to do it, how to draw ?. Process of drawing. 

MM-How do you classify your design (manipulating) process: open ended, geometrical transformation, 
grid regulate, or else? 

DF-lt is more open-ended, than any thing else, except I do tend it to be as an element of rigidity. I tend to 
get something which is fixed, I redraw a lot, introduce other things to see how it changes and develops, I 
wont go far, very often I have two ideas. One, which I have to think of a lots of options, when I get them to 
draw things. I usually have discounted all of that. Some thing which may be not the final idea. 

MM- What is/are the determinant/s of the time that will be taken in designing before ideas start to play 
against limits? 

DF-The complexity of the problem and dead lines, definitely. 

MM -Are you concerned with the limitations on design freedom in either or both tools; sketching and CAD? 
DF-Definitely CAD. 

MM-Can you specify the different levels of communication that occur in the design process? 

DF-Yes, this is (pointing to the sketch), I think to me not to the client. So, where I can use this for my own 
purposes, or I can use this supplemented with words to colleagues. For the client, I have to prepare a 
clear drawing, which is less abstract for the people to understand [...] so, there is another level, presenta- 
tion to clients. 

MM-How do state the importance of tool in these two levels? 

DF-They are both important, I would say I’d rather to use CAD in the communication with others, CAD is 
important for using production drawings. Sketching is important, especially 3D sketching, which can 
convey things much clearer than CAD can to colleagues, clients. I still think, it gives truer representation of 
what things is going to be like, because it is not necessarily accurate in terms of scale and dimensioning, 
it is much more inventive than CAD can be. 

MM-/f we consider the tool is just a mediator in visualizing our thoughts, do you think the tool has an 
impact on our thoughts? 

DF-Yes, it just another stage in design. It makes you think of things you put down, highlight other things, 
you have never thought of [...]. So, it guides you. 

MM-tVhaf kind of drawing type you usually use during the exploration mode? 

DF-Sketches 2D and 3D. 

MM-/n the explanation mode? 

DF-3D sketches and 2D hard-line drawings. 

MM-!s the sketch a representation of thoughts, solutions, architecture? 
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DF-AI! three. 


MM -What level of Interpretation woud you rather have in reviewing your sketches? 

DF-Conceptual, at this level conceptual. 

MM -What is the aim of your thoughts , to draw or to build the building ? 

DF-To build the building, because of my architectural preference, and also because I like things, go to- 
gether, actual technical aspect of how to build something intersts me more than how I can making nicelly 
drawing [...]. My knowledge of how things go together always influence what on the sketch. What I am 
drawingas an idea that which I explore idea, but if it is going to work, and I know tht quickly 

MM-Does the sketch become an entity that you read back to your self? 

DF-Yes. 

MM -Are you concerned with aesthetic aspects of your sketches? 

DF-Yes. 

MM-Can you specify the degree of compatibility of the tool to your act of inquiry and speed of thought? 

DF-The compatibility of sketching to inquiry is reasonable compatible. Lack in accuracy which we have to 
achieve ultimatly to test ideas, in terms of speed of thought is very compatible, you can explore ideas 
quickly, which they don’t have to be tested dimensionally. 

MM-Are you more concerned by the question of how to draw or how to design? 

DF-How to design, because I know how to draw well. With the computer is not so much of how to draw, 
because ... how to draw on computer would definintly influence how to design I think. 

MM-Do the conventions limits what you can do, as their capability in the visualisation? 

DF-No, I don't think the process of sketching can limit the visualisation. In CAD actually you can view but 
weather you can visualise it, is a different matter. 

MM-Do you relate your style of sketching to your , educational , training background, or personal experi- 
ence? 

DF-Educational background and personal experience. 

MM-How close does the drawing usually get to the original idea? 

DF-Very close. 

MM-Do you refer to a saved drawing? 

DF-Yes. 

MM-Does the sketch have a short life span? 


DF-No. 


MM -Conceptually, what use do you make of tracing in the design process? 

DF-Conceptually, tracing is just a tool that allows you to develop one stage further, and as you contest 
developments of your ideas withouit throwing them. There are certain problems, areas that you want to 
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explore in more depth (....) 

MM -Conceptually, How do you use scale during the early stages? 

DF-I usually ...one of the first things I doto get a hand on the scale. I wont always use scaled drawing, and 
I know very quickly some kind of feel of the scale. It becomes intuitive. 

MM-Do you consider computer as a medium for a creative work or as a graphic tool? 

DF-Graphic tool. 

MM-Where do you see computer is most useful during the design process? 

DF-Production, information. 

MM-What are the major conflicts in the use of CAD in the design process? 

DF-Creative conflict. 

MM-/Vame the most commonly used commands in computer? 

DF-Hundreds of them. Copy, draw, chamfer, extend, trim, array, detext, edit, block creation and inserting, 
attributes, layer, zoom. 





Glasgow, Date: 07.02.1995. Time:! 2.45 -14.30 
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Background: 

- Marcus Lee of Richard Rogers Partnership-38 years. 

- B.Arch. Dip 

- 1 4 years of experience. 

- Brief : Office Building 

- Location: Hamburg 

- Site: Old fish market site 

- Size and building type: 300.000 sq. Feet [ 6 story building ] 

- Programme: competition 

. Process: Collective. ^ 

MM- Could you relate the design process of this office (Roger’s) to this project ? 

ML- The way we did it , a director was in charge, who is also a design director ...There was three of us really 
who were together the core team if you like. 

MM- What was the percentage of you own contribution? 

ML- In that respect I would be perhaps thirty percent involved in developing the concept work, and at the 
same time we had a team of four or five others who would be testing out things like core design; checking 
parking. This method was used in this competition, because there was general requirements to do a 
number of drawings, we had junior architects who would be drawing all the existing buildings, setting up 
the drawings, so when we came to the final drawings we just had to super impose the buildings on. 

MM- Are all of these sketches yours? 

ML- No, half of them are mine 

MM- Can we arrange them chronologically? Where is the Key sketch? 

ML- The key sketch, we started with how much accommodation we could get on this site. We started with 
a very simple arm-chair type lay out, this kind of formal arrangement of arm-chair or ‘LI’ shape buildings. So 
you provide the maximum number of offices with water view. The fear here .. It is very rigid, very formal, and 
. we’ve developed this kind of plans [V shapes] at the same time we had more of this kind of diagram which 
is more informal ... looking for V shape again trying to exploit the view [...]. 

MM- These two schemes parallel? 

ML- Yes, they were parallel in fact, because three of us were involved, and the way we work here is each 
Monday we have a design meeting with the director. 

There were some in favor of developing this informal arrangement of accommodation, and some were 
looking at it as a formal concept. So in a way we were doing both together in order to decide the way 
forward. In fact, before we arrived at the idea we developed we had spent a long time looking at this ‘V’ 
form, we had this idea to have a ‘V’ shape building the other way round, so that if you like the side of the 
building are on the water and all the offices will get views, but if we put the core in the back only these 
offices have view in the back, so we spent quite a lot of time, [relating to a study model] . This was modelled, 
you might not believe this. In terms of the diagram, people were keen on the idea of getting as many views 
from the office space as possible because the core and the entrance, were here and there only these few 
offices that look back and having modelled and drawn it, the feeling was when you look at that, it looks like 
all the views this way, so we simply turned it around and it felt better in terms of opening out at the view, but 
actually more of the offices look back here, because in Germany they always go for small offices not open 
plan. The problem with this way was, although the building was looking out the views, if the lifts are here, 
you actually have more offices looking back. So, we spent a week or two just developing options of different 
ways rather than linking through, we looked to reverse... we looked to different arrangements of this ’V’ 

shape [...] 

MM- What does this sketch represent? 

ML- Yes, I should have explained this. Hamburg is down here [relating to the same sketch] the view is more 
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this way... I think we felt instead of the view straight out, there should be a direction to it and in order not to 
make it arbitrary we were looking at the angle getting increased by an even amount, so that the angle is half 
way between this angle and that angle, like a fan. The justification of that, this got the view out there, this 
one needs to be wider, this is actually not my drawing, but this is part of the design. 

MM- At this stage did you think the computer would be helpful? 

ML- We really used the computer in the end simply as a method of doing a quick precise presentation 
drawing. I think the numbers here are to do with the length of blocks, because there is a certain module and 
distances between escape stairs which is all quite important to the setting out of the site which was so big 
we had to play around with different lengths of block and distances between escape-stairs and also check- 
ing if we had enough floor area. So, this sort of calculation was distantly going on, at certain stages and 
also structural grids in order to keep those people who are working and developing plans; actually also all 
these toilets and stairs they are not really designed just for this scheme, we borrowed from other projects.. [...] 

MM- In this drawing there is some concern with the proper angle? 

ML- 1 suppose what happened here was. There was someone acting as a technician setting out the blocks 
in certain angles based on an earlier drawing to see what it looks like. We will take the drawing, and then 
our concern was how the block came together[...]. So I think these sketches are really in a way criticism of 
these drawings [computer drawing]. 

MM- Suppose you did the computer drawing yourself do you think that you would've considered these 
points ? 

ML- Yes , probably[...]. 

MM- Is this an exploration or explanation phase? 


ML- 1 think it is exploration, this phase when we were looking at the ‘V’S [V shape] We were happy with the 


regular setting out, which ever way around they were. We didn’t want them all, we thought there was more, 
there were two things; one was in fact, the view was more down here, but also, what we needed in terms of 


thescheme, we had this harbor, the focus of the scheme is also here, the old harbor with the museum of old 


. boats and they also wanted a public square here and it had to be at a certain size, in fact it really had to be 
square, we were looking to try to use the idea of the Y shape building and see whether we could move 
them around to respond to the requirement of public space there and yes at the end we have these office 
buildings. By changing the angles you could create the space between the building that we needed as a 
public square here, and was creating this kind of folding partition diagram, which was fixed there and then 
on the other side, this particular scheme we had the reverse. So the diagram we were developing here is 
the harbor with a sort of stage and these buildings would come away from it, so at this stage we didn’t 
really have any computer drawings[...].We were trying to work on three buildings on this site, two on this 
site; to see if there was an answer really, and I think for a long time we thought this was working quite well 
with that sort of anchor and then privatising these with three entrances, that was running parallel with this 
idea [ pointing to V scheme] I preferred to pursue this informal solution and there were others; director I 
suppose was keen on the other solution. I think we went forward and then back and reconsidered, that ‘U’ 
shape was the most efficient and we may loose the scheme because you don’t get as much office space 
on the site. On the other hand, between these buildings you are not getting as much daylight and the 
German requirements are quite strict. So, we did go forward and get back, check some earlier diagrams, 
so in fact I think, this drawing was done after that one, just to see whether we could get more area. In a way, 

I think the decision may be subjective, this kind of solution seems to be more dynamic, have more chance 
perhaps of winning the competition, this is safer perhaps maybe more Germanic. I think particularly in this 
office this sort of diagram of a building in terms of public and private, and entrance service area is the key, 
and there was generally a consensus that this sort of solution was the right one. This was really struggling 
with the pattern of negative space of, we were always came to the point we don’t want to show which side 
of the river the building was on, because on this diagram the water is here, with the building looking that 
way and these little sketches, I think just looking at ways we could use the space between also we had to 
have bridges, it's floods once a year; and we have to have bridges at a high level crossing there [...] So we 
had really a pattern that we were trying to develop [...] 

The very first drawing -to be honest with you I haven't included all the drawings because we’ve produced 
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an awful lot- but the first drawing was based on this U shape blocks, just to try to get to feel on what area 
we could get on the site. 

MM- Does it apply to you as well? Have you started with the U shape? 

ML- Two of us were looking after design but there is another architect who was working full time on it, and 
he was developing a kind of base scheme particularly exploring environmental issues like trying to get 
naturally ventilated offices. There were two options, I think the early option came out much more of orthogonal 
building and I was not as involved then, but I think we all felt it would have seemed fine to develop a scheme 
that was exploiting the views and getting a lot of office space. 

MM- Why it had to be three blocks? 

ML- It had to be three because of the requirement of the brief of three distinctive buildings. [...] .We all went 
along with some kind of ‘V’ shape. There was one scheme that had a roof covering that went all over the 
three, down to the front, I think it was fair enough but one of the reasons that created the ‘V’ shape was the 
amount of glass required to cover the roof and facade was going to cost too much. With this arrangement 
you cover less area because you want the back to be open [...] So this plan arrangement evolved from the 
work done on environmental ideas, I think a lot of the projects in this office -maybe unlike Foster’s- are 
generally asymmetrical, dynamic...there was a general feeling that this regular pattern was too rigid , so 
taken the idea of a semi-covered atrium building and knowing we had to have three, in a way we were 
looking at different ways to achieve that. I think really this diagram came out of this fact .. there was a 
concern about the spaces between the buildings . [Pause]. 

MM- Do you see your approach to this initial phase in terms of freehand sketching or CAD? 

ML- 1 don’t use the computer at all , partially of the stage .... 

MM- When was the computer first introduced to the office? 

ML- 1 986-87 ..we’ve had the computer in the office about 7 years now... but we did not use them very much 

during the competition we use it all the time for the production drawing .. and we use in the way we’ve 

. used here ... for design work once ... 

We’ve never actually really used the computer, to design it is always interpreting sketch drawing and then 
overlaying., so for my point of view I would only overlay and work on sketching. 

MM- How do you classify your design process? 

ML- We did not get through all the different geometrical permutation. I’ve never liked the arrangement 
imposed on us. I think it always is just searching for the right answer.... design in a way just goes on in the 
head ... yes it is kind of evolutionary, and you never quite sure when you are going to get the right answer 

MM- What is the determinant of the time that will be taken in designing before ideas start to play against 
limits? 

ML- This is very much geared to the competition dead line and we usually go too far so we don’t have 

enough time left for presentation. 

MM- Are you concerned with the limitation on design freedom in either or both tools; sketching and CAD? 

ML- We strongly believe that sketching is irreplaceable as a medium because the sketch is the spirit of the 
drawing.Very often the spirit of the scheme comes out of the sketch, it is a verification process .. It is not 
cheating.. The beauty of the sketch is you can fudge you can, it is surprisingly., how accurate the sketch 
drawing if it is overlaid. In the competition where we had to just submit a sketchy drawing. Concerning 
limitations, I think we recognise that some people actually liked sketching but other develop their thinking 
directly on the computer, for me I am much into developing sketches. 

MM- So you don't see any potentialities in the use of CAD? 
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ML- For a design , it is too slow you are always having to look to the screen, if you are working with others, 
free hand programs! I ..in the early stages of competitions you continue trying different ideas... the compu- 
ter drawing, is probably the wrong process for the creative stage. 

MM- If you consider the tool is just a mediator in visualising our thoughts , do you think the tool has an 
impact on our thoughts ? 

ML- 1 think so, you definitely read the impression, that one get from the computer drawing ... it always has 
some difference!... The sketch has a degree of unfinished quality ... there is more mystery ... you can read 
maybe more in to it not enough to give full explanation... it is again the spirit of a solution, scheme, a spirit 
of a drawing, computer drawings do not lie, we have a particular problem with the way these drawings over 
emphasize. I remember Richard (Rogers) was concerned that we had not managed to translate the spirit of 
drawing like that which was actually coloured becoming more of production drawing....yes it does impact 
on our thoughts but only giving more of a true picture of what your sketch was try to suggest 

MM- What level of interpretation would you rather have in reviewing your drawings? 

ML- I prefer the review to be about the scheme in a way or the concept or the development of the 
concept....sketches have a beauty of their own, independent of the function ... they have a certain quality 
of their own... It conveys the spirit , ability and quality of drawing that can say a lot about how the building 
might be just the way it is drawn... having said that a lot of sketches are really quite crude because of the 
context which they are drawn. 

MM- What is the aim of your thoughts : to draw the building or to build the building? 

ML- To draw the building but maybe because I feel more comfortable drawing it. Yes, I think initially not 
thinking of something will get built ...but it is a design that can be appreciated as a design because it might 

not get built. 

MM- Are you concerned with aesthetic aspects of your sketches, if yes please specify? 

ML- Elegance, some retain a lasting importance, i.e. the concept diagram or dynamic quality inspires. 
MM - Can you specify the degree of compatibility of the tool to your act of inquiry and your speed of thought? 
ML- sketch accuracy is usually all that is necessary. A sketch is instant and CAD lacks the subtlety of 

sketches. 

MM- Conceptually what use do you make of tracing in the design process? 

ML- Essential as 'over lay' sketching is my preferred technique using paper not tracing. 

MM- Do you consider computer as a medium for a creative work or as a graphic tool? 

ML- Graphic tool for production only 

MM- Where do you feel computer is most useful during the design process? 

ML- Production information and coordination. 

MM- What are the major conflicts in the use of CAD in tghe design prtocess? 

ML- Speed and accuracy versus inaccessability, subtlety, line weight, nuance, too precise can frighten off 
clients. Plans and sections look too reciped, not loose enough. 

MM- Can you state the impact of computer on architectural design? 

ML- Revolutionary, may even encourge sketching as alternative 
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Background: 

Kenny Fraser. 

31 years. 

B.Arch. Mackintosh. 

7 years of experience. 

5 years of CAD experience. 

IBM P60 

Auto Cad, 3DStudio, Microstation 5. 


MM- Briefly, can you explain these images. 

KF-We sort of set ourselves up these shapes which I am using in the computer trying to generate, so they 
get abstracted into revolutions, subtraction and extrusion, so it is a set of geometrical parts to put together, 
but what we have been doing with its computing in London university; is that actually model these things 
as repetitive elements, because when you make a surface like this it is as soon you divide like that, every 
single line is a different panel it becomes some kind of panel system, so you end up with maybe 10, 20 
different panel shapes. But what we have here with the computer, we actually use only one panel type and 
that is done by; it isn’t really our system it is Arup’s system, the calculator is actually useing a program that 
dynamically relaxes material over the surface of the shape, so as if you take a piece of paper which is all 
divided up in the same way and you just let it flop on top of the thing; and you work with a tolerance 
between joints, you actually achieve the repetition of things. So it is using the computer to do things that 
you just can’t do by hand, also to find the shapes and draw them is not something you easily do by hand. 
So I think that’s the main thing with this project, is the actual geometry side of it, we wouldn’t have used the 
computer in this project just as a drawing tool, it is actually design tool. 

MM-So the use of the computer was basically because of the geometrical act of inquiry? 

KF- Yes, because you can very quickly go through all series of options. 

MM-Can you explain what is this shell fori? 

KF- These are just shells that sit on top of a concert hall and an opera house, so they make the space 
. between, if you see the section of the building, the opera house is here and these just sit on top and the 
space between them; the building is void, so the public space is the interesting issue here and those 
shapes, they developed geometrically and also, services engineers have been looking at making them 
from elements like this, which are little trapezoid elements with peaks on them; that is to do with orientation 
because the sun is coming from here, the peaks are larger on that side and they get smaller on this side 
because the sun comes around, so they cut out the sun angle, so they the engineers studied it; just by 
shining light to the building, finding the intensity of these spots and relating the intensity of the light to the 
length of the element which is all done by computer as well. So there again some sort of scientific use of 

computer. 

MM- Going back to this particular image? 

KF- It is just the shapes, we made some plasticine shape, we got the shape we were looking for and then 
very early put into the computer because it is very easy to manipulate these shapes, you can scale them, 
you can slightly change them, you can change all manor of things because they are actually; I put them in 
as; Yes because they are defined pragmatically not vectors, so parameters which are like boundaries 
conditions and then I can change boundaries conditions and everything about the shape changes. It 
allows you very quickly to manipulate the form and even quicker than cutting cardboard. 

MM- So what is the software you've used to generate these images? 

KF- We used AutoCad with all the extensions and AutoLisp to make; to increase usefulness. 

MM- Can you explain these sketches on the prints? 

FK- This is like, the team leader myself, just sketching over, because we are concerned that we get the 
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sorts of pieces that are, you know, we get lines appearing, which are actually the fold lines when we were 
doing the study for repetition, what we did discover, is that the elasticity we were allowing ourselves with the 
tolerance on the joints was to small, to actually make these kinds of shapes you have to cut and fold them, 
so it is finding a logic for the cut lines, and it is very quick to do that with computer, you can actually use it 
to manipulate the shells themselves in a quite formal way, but this it is attached to the research that is going 
on at the University in geometrical analysis. 

MM-Can you say something about this? 

FK- This is a geometry which we abandon because it was becoming very non standard. These surfaces 
were made from the 'revolution' of a section, so we abandon that in favour of this study of making equal 
panel sites. I've worked before on Kansai Airport with Renzo Piano and it was on this building, I first started 
using computers; it is 1.6 kilometre long made from a circle 16 kilometre long, so this large 16 kilometre 
circle and the building were sliced horizontally and vertically to fit with floor plane basically; and that again 
was another study that couldn’t be done without computers and also gave us the maximum repetition for 
in what was a very non standard shape, because it was doubly curved and we just started getting comput- 
ers when we were doing this project and actually they became invaluable very quickly because we can’t 
actually, you know, say somethings clearly on the drawing, but the computer can. We used it both for 
calculating the points of intersection these two shapes and also generating the form. 

MM- What is the degree of abstraction that you start with in the initial phase of design, by abstraction we 
mean graphic representation...? 

KF- This project , it was already quite advanced by the time I got involved doing these things. So I don't 
know how it started 

MM- How about the shell? 

KF- No, this is just, there was a view that something like that kind of shape; but whether it is a good idea or 
not ? It starts off with the reality that you have to put something over, but you start by making a few inform 

guesses. 

MM- So how did you start? 

KF- The beginning starts with the shape of a thing and you keep it within architectural boundaries, but you 
develop it. But that kind of information; there; and the scale develops at the same pace as actually defining 
exactly what that overall shape is. 

MM- going parallel? 

KF- yes, one tells the other one if you can make a decision about that, or how much you think choices in a 
global sense. At this phase it is developmental. 

% 

MM- Could you relate the level of abstraction to the different: phases of design, communication, design 
approaches, tools of design or building types? 

FK- 1 think the only one that really applies is the tool of design. I think using the computer and using the new 
things you can do with it, computers actually informs, it is like the kind of thing you come up with, someone 
develops a tools to make a casting, and the very fact there is a new technology means a new tool, actually 
we begin to get a whole new range of shapes and forms you can make from it, and it is directly related to 
that, it is like the first chisel suddenly you get shapes you have never dreamed of otherwise, and I think it is 
because it is a tool that allows you to manipulate things and make better focus and in that sense is a kind 
of the amplification like your hand with your thoughts. And computers in that logic, is a sequence of that, 
because it allows, you know about ‘storography’ it is a process from CAD that you make models straight 
from the drawings and it is physically and when the laser cross on it, it builds particle, so you actually can 
build a shape particle by particle which means you can make shapes that you can’t make in any other 
process at all. You can make a perfectly formed hollow box. 

It is called storogrphy and some companies have it, and it is just , actually car manufacturing pioneer this 
because they used to make the former for moulding when they begin to cast, they make one of things 
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probably with the computer, it is used to make the sand casting, and it is amazing because it is a path, and 
you, just set things going it takes overnight and you pull out the model at the end, its grown out of this 

liquid, its extraordinary. 

MM- How do you see your approach to the initial phase in terms of sketching or CAD? 

KF- Both, you just sketch things and often the sketching , on to the computer. 

MM- How do you classify your design process : open ended, transformation, or structured? 

KF- 1 think it is all of these, it is driven by the kind of input you get from structural engineer, environment 
engineer, and in some cases people actually make pieces of buildings and so on and all of that influ- 

ences the design almost more so and manner of thought of the architect. It is a process, which is finding as 
many things as you can that help you make these kind of judgements even at the moment in this scheme 
here which I’ll be actually doing a wind tunnel test on the model, you usually get results from these wind 
tunnels and change the position of an entrance or something but it is actually working on the roughness of 
surface, the roughness is almost as important as the shape, so that is another thing that informs what the 
shape should be of the building, so I think generally you start with an idea of what things are going to be like 
and it is an idea that you just have and then you keep what’s good about it and you throw what’s bad about 
it, you introduce something you know, the starting point has already become quite abstract. 

MM-Are you concerned with the limitations on design freedom in either or both: sketching and CAD? 

KF- Yes, I mean there is always, I think if you use any particular software for probably more than one year, 
you already got the most out of it because, you can very quickly get the limits of the power of software. 

MM- How many software have you been using? 

KF-I just started a computer vision, which is a better program actually, but they are only Auto Cad which is 
standard, I’ve used it from version 1 1 to 1 3, so the past three versions 

But if I had the choice I wouldl be using Allies; Silicon graph, which always works best, the best pen! 
MM-Can you explain what did you mean by the limits of software? 

KF- Oh yes, you get to the limit to the software, its potential very quickly, the good thing about AutoCad is 
that you can actually write in your software, Using AutoLisp is very useful thing; actually if you get some 
commands that are complicated, tedious, just simplify a set of commands then you can carry on. With 
Kansai. what we did is actually define like that, so that you actually start with a panel and if you change the 
panel shape or size, we have a big string command that generate the whole building from the one panel 
rather than drawing it every single time. So it meant you could change if you want to change something 
about the shape or the form of an individual element, you don’t have to then go and draw it all again.just 
change. I think AutoCad with AutoLisp is very good of doing that, it gives that freedom of modifying, but still 
huge limitations, I don’t think it is fast enough, I don’t think it is accurate enough, especially solid modelling 

in AutoCad 

MM- How is that? 

KF- Well accuracy, there is no such thing as the accuracy, the co-processor can never tell you where the line 
is, if you use like Microstation or other program, they can actually tell how inaccurate it is, obviously, it can 
never tell you whether the lines are meeting for example. So there is a sort of level of accuracy of course you 
can go start measuring things and you getting 8 places after the decimal point that sort of unheard of 
accuracy of drawing but it is no more accurate because it is still inaccurate and also, in particular the sort of 
billions of subtraction also doing solid model in AutoCad is horribly inaccurate because it doesn’t actually 
give the correct intersection between shapes because it is not sophisticated enough and it has been based 
on PC where is Allies with a decent sort of like smart station would be able to do better. 

MM-Within the context of communication, can you specify the different levels of communication that occur 
in the design process? 
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KF-lt is again, it is quicker, it is just the speed that interests me because you can communicate things 
much much quicker, which means you can go through options, you can do more options than you can get 
normally. 

MM- How is it on the intrapersonal level of communication? 

KF- 1 still think hand drawing are best because there is some sort of quality to that you don’t get on the 
computer drawing. Any one can do nice computer drawing where are few people can do nice hand draw- 
ing, there is something missing I think in computer software, for instance, which allows you to actually 
make that bit of expression more possible because one person computer drawings looks very much like 
someone else whereas if I showed you two drawings, one from the chap in the corner and one from me, 
there is a difference, its a kind of, unhealthy blank quality to every thing. 

MM- If we consider the tool is just a mediator in visualising our thoughts do you think the tool has an 
impact on our thoughts? 

KF- Yes, for all the reasons I have said before. It allows you to explore options you wouldn’t normally 
explore; more of them and also different types of options; through just what the tool provides: 

MM-What kind of drawing type you usually use during the exploration and explanation modes? 

KF- Both, because I basically only sketch and computer drawings. I don’t draw on drawing board in a 
sense it is sketch or computer drawing. There is no sort of one comes before another. 

MM- Do you think that computer will replace sketching? 

1 

KF- It could be. I think, as soon as the interface gets better it becomes a sketch tool, there is finger mouse 
and we used to use a pen on a tablet; it is all to do with the interface. The mouse stops getting any better 
and that is basically because people designed the computer to be word processor not to do graphics. I 
think as soon as all of that sort of thing becomes more of an issue, the pointing device, that you used to pick 
things on the screen things may improve. 

. MM- Does the sketch become an entity that you read back to your self? 

KF- Yes, I mean sketch is just like for people who are not in our field would write a little note to themselves, 
write something on a page of a diary a sketch is like that; it is not something I think you are wondering 
whether I am interested in what other people sketches look like, I am not to a certain extent, but it is not 

important. 

MM- Are you concerned with the aesthetic aspect of your sketches? 

KF- Oh yes, of course, but I think the aesthetic comes from a good design. 

MM- Can you specify the degree of compatibility of the tool to your act of inquiry as well as your speed of 
thought? 

KF-Slower. 

MM- Is it with CAD? '< 

KF- It is slow to your speed of thought, but the analogy is always like I remember when I first started using 
CAD we had pen-plotter and it would take half an hour to plot a drawing and we thought that was great and 
now if it takes more than 50 seconds, it is a relative thing. 

MM- And to your act of inquiry? 

KF- Yes it is helpful because it allows you the chance to make more exploration quicker than before, 

you see things, you actually do things you would never had a chance to do before. 
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MM- During the designing process are you concerned by the question of how to draw? 

KF- No. It is just doesn’t bother me any more. It is just like, would you ask the same question about the 
Rotering pen? 

MM- If I ask you the same question five years ago what would your answer be? 

KF- Oh yes. It is nothing to do with the computer it has to do with my priorities, personal priorities. I am more 
concerned with how good the idea is. 

4 

MM-ls it a question of style rather than a solution to a design problem? 

KF- It is not a question of style it is a solution to a problem. 

MM- Do the convention limit what you can do, as their capability in the visualisation? 


KF- No. 

MM-Do you relate your use of CAD to educational background, training, or personal experience? 

KF- It must be a personal experience, when we were doing Kansai airport, it became very clear very quickly 
we couldn’t draw it by hand, so every body got involved with computers. And you don’t go back after that. 

MM -How close does the drawing usually get to the original idea? 

KF- Never. 

MM- Do you refer to a saved sketch? 

KF- I don’t know. I refer to them as long as they are valid, if the particular issue has been sketched is 
incorporated in design you don’t look at it again. 

• MM- What is the life-span of your sketch? 

KF- Short life-span. 

MM- Conceptually, what use do you make of tracing 'layering' ? 

KF- Layering in drawing is just a tidiness, is just keeping elements tidy from others in Auto Cad. Its got 
nothing to do with tracing. Tracing, its difficult to see an alternative to that process. 

MM- Why? 

KF- Well because its immediate you block on a piece of paper a drawing you can actually change, you can 
see both of them at once. 

MM-How do you use 'scale' during the early stage of design? 

KF- No, you don’t think about it at all, that is one of the liberating things about the computer, it makes you 
thinking dimension, rather than scale because you can’t just draw a line beside another, you actually tell it 
how far the line is. So it is a different way of thinking because you are using it much more in terms of 
dimensions, The scale is not an issue, it is only an issue when you are actually preparing a drawing; the 
drawing is going to be issued and too much information on it, you have to reduce some of that to plot out 
to a certain scale, but the whole concept of scale has no meaning in computer, which is a wonderful thing. 
You must remember being in an office drawing scale drawings at 1 :200, or the constant measurements to 
scale drawings of 1 : 50 and changing it but also it allows you to think at detailed level, when you are doing 
something at general level because there is no, it is not like preparing set of 1 : 50 drawing, you don’t think 
of any more information more than that where as if you are producing drawing on a computer, it isn’t 1 : 50 
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its a drawing of, and I find the drawing you produce at that size is much richer, because you’ve got the 
detail, because there is no question of scale, there is no question of whether you are going to see 1 : 50, 
when you are drawing it on the computer, because you know drawing on different scale encourages you to 
look at different aspects of what you are drawing. 

But I think its just as limiting, because building is a big thing one to one you could, you would, it is like when 
you are designing a block you draw 1 :1 you don’t draw 1 :50, it is only because buildings are so big, you 
have to draw them smaller and then you have to get a level, there is a level of abstraction of information 
which you and that is one of the limitation of drawing that which is completely swept out with computers. 

MM-Do you consider the computer as a medium for a creative work or as a graphic tool? 

KF- Both. 

MM- Where do you feel computer is most useful during the design process? 

KF- 1 think in the development, because I don't actually think there aren’t benefits. If you preparing sort of 
like tender drawings or issue drawings or so sometimes its actually takes longer by computer to do than to 
do by hand and computers aren’t so useful like 2D drawing it is very easy to change things the after its 
done, which is good but its actually takes longer to draw things, because all of the drawings are 3D. 

MM-What are the major conflicts in the use of CAD ? 

KF- None, the only conflict I’ve ever found is that I find myself dealing with people who don’t use computer, 

the conflict, you end up doing too much. 

MM- Can you name the most commonly used commands? 

KF- Depends on the program you are using. 

MM- Auto Cad for example 

KF- I suppose I only use generally about ten commands, they are generally the same commands. Strangely 
. one of the least common commands you are actually use is draw line command, because you are copying 

line, rotating, change them. 

MM-Can you state the impact of computer on your design? 

KF- Just speed up the whole process, it allows you to think 3 dimension and put them down in paper and 
explore geometry that you would never have dreamed of doing which actually has benefits to the buildings. 
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-David Finlay Harper. 
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- Apple Power Mac. 

-MiniCad, Modelshop, photoshop. 

MM- Briefly, can you explain the use of CAD in your office? 

DH- It is not quite structured because everybody designs in the office, everybody is an architect, it is not as 
if there is a technician looking after the computer. Far from it, we all look at the way things are going, we all 
are involved in the design process. I think the reason I do a sketch and hand over to someone, is I generally 
meet clients before anybody else and I have some sort of idea what is expected, I mean its a form of honing 
down the brief into a manageable form and then you can get a sketch on the back of something: like that 
and then either it goes into being modelled or being laid out as block plan or whatever on the computer. 
My CAD experience is probably only two years, and we have been fully computerised here for may be four 

years. 

MM- Can you specify the level of abstraction in you graphic representation in the initial stage of the design 
process? 

DH- It depends very much on the way that, well if I took 'Mazda' as an example, what I've got to make clear 
is we design a lot of things from jewellery up to major buildings; we design furniture systems, we design 
interiors, we design one off furniture, we design shop interiors, we design theatre sets, and we design 
exhibitions, we actually launch products into the market. So, there is a phenomenal range of client types, 
client expectations; and most of our clients wouldn’t necessarily respond to architectural drawing. They are 
responding to something more tangible to their discipline and for example, if we took 'Mazda', our job was 
to produce something for Mazda that increase their profile in United Kingdom, and we were working not as 
a subcontractor to, but with an advertising agency, and we came up with the whole message which is 
called: 'Have you ever touched the sky, smelled the water, test drive your senses’ and that was the start of 

- the 'Mazda' design. So, it went from that, when we were thinking very abstractly in terms of what sensuous 
act we could collate into a pinching imagery to elicit a response from the client’ Oh yes, I can understand 
that. Oh yes, I can see that, but what do you mean there?, and that using other people’s imageries is 
permitted; we call them: 'steologram', This is not architecture yet, it can be a picture of a single horse on 
the prairie of America, or a picture of a can of Coke, or something. There are thousands of different things 
you use to stimulate discussion and we start to put design to that, in Mazda's case we look at the exhibi- 
tion, so we started to talk about the layering away of decorativeness down to the point where we were 
making the car the star, the central object was the one focal event within the design. So that meant that we 
were presenting an object, the car, which sat within the space, and that was done on the computer and on 
hand drawn sketches, so to answer what degree of abstraction, pretty abstract, we always start very very 

abstract. 

MM- Is that because of the utilisation of metaphor? 

DH- We do, we are employed by our clients to transfer their values, so we’ve have got to try and secure 
their values, and that’s only done through dialogue. Very rarely, that we have a building to do that doesn't 
have an end user, and somebody would say: here is the site, do a building. If we were starting from that we 
probably would start from a completely different ball park we would start contextual, analysing the area, we 
would start looking at the massing and things like that. But, often it doesn’t come that way and those 
looking at our work in the early stages don't need to see that type of analysis, so we are dealing in very very, 
abstract communicational terms. Might be we've even been talking poetry or television program or some- 
thing, very referential. We'd be very abstract in the initial conversation but very shortly after, we start to put 
input into it, our design input is made up of abstract imagery and computer drawings of potential solutions 
and free hand sketches of potential solutions. 

MM- What was the brief of 'Mazda'? 
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DH-ln that instance it was to design a number , of Motor shows. 


MM- Can you state the role of these abstract images? are they primary generators or do you forget them as 
you develop the design? 

DH- You don’t forget them, indeed at the process of design proposal, we still refer to them, at that point in 
the process, we are looking at how do you create something that hasn’t been done before, so by definition 
it has got to be abstract because you can’t then say: 'well look, we are going to do exactly the same as that, 
it’s tangible, here you are’. So, because it is only in our brains it is abstract by definition. 

And what you are trying to do with any client is to establish a level of communication that has validity, that 
has purpose, if he can understand what you are talking about, and you understand what he is talking 
about, then you collectively have a means by which you can move a design from being out there in ether 
into reality, so at some point it is going to be totally abstract as you start the conversation and it gets less 
abstract and more real to each other as you understand each other’s point of view, attitudes and needs. At 
which point it goes from being a rather nebulous sketch on a piece of paper, into then being an item that is 
capable of being firmed up into a detail depends on a number of issues, and there is not any point, I think, 
in the design process that remains the same, it fluctuates from project to project. So Mazda for example, 
although the project happened quickly, we stayed talking about abstraction a long time because we were 
doing something for them that ultimately was seen to be very bold we thought it was appropriate, they were 
concerned about it because something it had never been done before. Car shows are a complete chaotic 
assembly of noise, of colour, of form, joggling for every body’s attention, and what we did was to strip that 
out and created a Meisein ground plane and a Meisein roof plane and a controlled environment totally 
within that, so it is a completely serene, unhurried space, and that was a difficult abstracted concept for a 
car manufacturer to get come to terms with So we kept an abstracted design policy going all the way until 
we started almost to do production information. 

My architecture is more now dealing with communication, how you take other people expectation and 
needs and ‘spin doctor’ them, how do you change the perceived message that gets received by others, 
that looked at the product or space or whatever. So, it is us totally who says what is necessary, we rarely are 
given a brief, and a big chunk of my design is formulating the brief, and I’ve got a slide show here, that talks 
about how you would establish a brief; it is made up from three stands: the spiritual, the emotive, and the 
presage. The presage is very very simple to get a dialogue going on, the emotive comes on the back of that 
, but the spiritual is something has to be deep rooted and that is the inherent value and we talk about it -for 
our client- we talk about value addition. Pitchard, the dean of Harvard Business School, wrote a book called 
Competitive Advantage and it is all about establishing what is the cultural ethos of the organisation you are 
dealing with and their needs, their expectation, their aspiration, and having isolated their core value, you 
can then enforce it and you can drive it and you can push its direction and make it stronger, and good 
design isolates, reinforces and brandishs that core value and it is that essence that we are trying to get to; 
and most clients can't tell you what that is and what they want of it, so it has got to be done with conversa- 
tion and that conversation has got to be made possible by throwing out abstracted imagery of all types, it 
doesn’t even need to be pictures. We are not like a Terry Farral or something like that where somebody 
comes and say: ‘we want to get one million square feet of office building on this site, how would you go 
about it?’. We are more likely given the same the job by the same company who say: ‘how would you 
change people's expectation and to make sure that one million square feet of office building space is 
correct thing to do’. So, it is a lot more intangible 


MM- Can we describe the process as a theme of your office? 

DH- 1 wouldn’t say it is a theme. I have a personal view of architecture that stands probably from Andy 
MacMillan and Isi Metzstein, very informative questioning education they gave me, but also as a reaction 
to not being able to build during formative period of my office, it was very hard setting up the office in 1 987, 
the start of the recession , I was sick.fed up of doings toilet extensions in Hackey and being starving to 


diversify 


Tokyo 


utilises his skills in other ways. Now it hasn’t been a mission of mind to turn Architecture with capital A into 
just a bit of public relation or marketing or advertising from it. But I do see that architecture that is built and 
final doesn’t quite have the validity these days in an environment that can change, isolate and fluctuate 
depending on need and expectation. I do think fundamentally that buildings no longer have to represent 
the monumentality of an age they need to reflect an uncertain future and that uncertain future can only be 
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met with a series of potential responses; so the fluctuating nature of the space or the environment you 
generate and that is an excitement to me and it takes you away from architecture as a built object to 
architecture as a series for potential usages. 

I’ve just designed in Los Angels and Las Vegas, a virtual reality exhibition which is something that is 
dealing with the complete false, I mean there is nothing there, but you’ve got to build something around it 
to demonstrate that there is something there. This is a strange thing; our repetitive communication now is 
changed, the way we think about, the way we work and this makes you think about the way we live; in 
different way, and architecture has got to come to terms with that. 

MM- How then does the computer fit in all this? 

DH- Well in complete catholic terms, as an overview, we use computer to generate lots of different types of 
information quickly. 

MM- Is it the speed that concerns you? 

DH- Speed and afectability of communication, both in terms of client seeing different layouts, we can do 
different space analysis very quickly, so they can see what they are getting so we are using the computer 
for that; we can hold information in the computer about what everybody needs in terms of storage, acces- 
sibility to another function, so it gives a set of criteria while you are designing and thirdly, in a lesser way, 
when you input information into the computer.it can be digitised or is digitised and sent down a telephone 
line and appears in somebody’s office in another part of the world, so it happens very quickly. It aids 
information, it aids learning, our ability to serve our clients around the world, and we make money out of it, 
its good for making money. 

MM- Could you relate the level of abstraction to the different phases of design process? 

DH- Well, yes I can say that we at different phases in the design process, we've got more or less abstract 
in the way we present, but it depends on what type of job we are doing and what type of plan. Again, within 
the design process what I think you are referring to is the level of internal and external communication. So 
we internally abstract a lot, both in terms of ‘steologram’; ideogram and in terms of what we can generate 
volumetrically perhaps on the computer to look at the way, things might interrelate, but when it comes to 
communication, it depends very much on what type of job it is, what type of client and what type of expec- " 
tation. A client might never see a computer generated drawing or might see nothing but a computer gener- 
ated drawing. 

MM- In terms of abstraction to your approach ? 

DH- I’ve got to say again that changes depending on what type of architecture we are looking at, and I’ll be 
using computer to look at the way a form will sit within this conglomeration of buildings and how that form 
will have an effect on the light and the wind around it, we will be using the computer to take abstracted 
ideas; conceptual design; and then test it. 

MM -Tools of design? 

DH- We generally as a means of going through the design process leave both sketches and computer 
generated sketches, very abstract. 

MM- Building types? 

DH- We’ve just finished 75000 square feet factory in Essex. Once you take a decision about how to put a 
large object into a green field, there is very little abstracted design that you need to do, because conceptu- 
ally the shed is there, we took the view that the steel frame must have sympathetic proportion; the roof must 
flow free carried beyond the lines of the walls. In taking that decision, the computer then didn’t do any 
abstractive thinking whatsoever. Or I suppose not to be used to demonstrate any abstractive thinking. We 
just use it as a tool to produce information. 

MM- Do you see your approach to design as sketching or CAD? 
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DH- Both, and other forms of communication as well. The computer as I see it has a great opportunity to 
add another layer to the way that we can serve our client, we can change ideas quickly, we can change 
expectation quickly, I mean I still do used it, as a form, or I still see it as a form of communication, not to be 
an end of all communication, it is just one another type for thinking. Now I wouldn’t rely on the computer to 
say, if I throw in a series of criteria, will you give me twenty different objects to think about, I may do one 
specific tiny aspect of a the greater layer of thinking, it is just a tool, and it can be used very effectively, it is 

a tool. 

MM-How do you classify your design process: an open-ended, transformative or structured? 

DH- We aren’t completely open-ended, I mean, but most of our jobs are completely from first principal 
structured and regulated by your question. Yes, we find computers marvellous at that, and yes we find it 
very difficult when we are doing slightly more abstract things. Ultimately, the abstracted object comes 
down to a real object, at some point, you’ve got to come to terms with it, and all production information, for 
example, as drawn on the computer , so at some point you move from playing about with it on the compu- 
ter to say that is right and start drawing it on computer. 

MM- What determines the time that will be taken in designing before ideas start to play against limits? 

DH- Dead-lines. And for that I don’t mean a dead line to present; it is just any job we invariably know the 
design time, the production time, and the execution time, and we are in charge of that and our client 
expects us to maintain each of these things. So, we internally say: well we can explore ideas this far, take 
it to the client or through that process take to the client and get a discussion, agreed to that point, the 
design is frozen and that period is always roughly centre time of the design if the task is more complex, 
then there is more people doing more things and in the back and forward process to the client is more 
frequent, it just increases the repeating, it doesn’t change what we are doing as such. Definitely, dead- 
lines. 

MM- And with the complexity of the problem? 

DH- 1 don’t think we’ve ever been curtailed ;certainly with computer; about the complexity of the problem 
and I certainly would’ve have thought, we’ve never been affected by approach of manipulating procedure, 
because we don’t have a rigid manipulating procedure. 

MM- Are you concerned with the limitations on freedom of manipulation in using either: sketching or 
CAD? 

DH- 1 am not concerned about the limitation. Again, it depends on what type of project you are trying to say 
something about, and at what point of project you are trying to say it and again we’ve got to take the view 
of what do you show, why you are showing it and what do you want to get out of showing it and that might 
be a rather abstracted computer image or might be firmed up computer image, we could do a series of 
objects and that again might not even be done by computer at all, it might be a free hand sketch or back to 
these 'steograms' this is how we elicit information. So, without wishing to evade the question, I am going 
back specifically to the question, I am not concerned with the limitation on design freedom in using compu- 
ter because at any time there will be other things happening more than just a computer probably 

MM-What are the levels of communication that occur in the design process? 

DH- Well, we do use computers for somethings, for us to think about, the way perhaps an object will 
look, at a distance high up, if you change the vision point, how you change the massing. So that informs the 
way the mass is controlled and changed and that is done as somebody is designing looking at the screen, 
then the same type of thought process will be executed wholly, he or she will explain it to somebody else to 
get their opinion on it. So yes, it is used interpersonal as you say and it is used between persons. By the 
time, it gets to presentation to the client, it will be away from a nice diagram or something like that and the 
chances are it might actually be superimposed on a photograph or something like that , so then, they can 
begin to see it in context because certainly all architects working or everybody working on the project will 
have a familiarity that means you don’t have to show 95% of the contextual imagery, all you need to do is 
to deal with this object here and how, you view it from a series of juxapositions or whether it is only when it 
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goes to a wider context and happens to be communicating with somebody who knows nothing about it, 
then you have to use a different form of communication both with computer and other means as well. 

MM- Models? 

DH- All of our clients we ultimately give models to. 

MM- Do you use study models? 

DH- No. we use computer generated models more than physical models and then because we can 
transfer across to engineers to look at ramification of the structure and service engineer for the ramification 
of solar gain, etc. I think any good design consciously tries to work on a number of levels but certainly 
subconsciously works on a number of levels, you will always be thinking about the volumetric issues, 
thinking about the plan issue, thinking about the cross section, thinking about the back elevation, and the 
computer undoubtedly helps on the volumetric. I don't really know if the computer helps fantastically on 2 
dimensional design process as a tool; as a medium of presentation yes, but as a tool , I still, I sketch very 
nicely and I understand I can realise the ramification of what I am doing in the plan very simply, very easily 
because I don’t know whether it is an experience or a logical brain, or I am a good planner, I can see a 
building emerge and the realisation of that built form in 2 dimension very easily without any need to compu- 
terised generated imagery or whatever. But let’s take the volumetric and how you put in context, then yes it 
is very nice to see how you can do that , e pull this back out, then that becomes more revealed , that is 
great. 

MM-lf we consider the tool is just a mediator in visualising our thoughts, do you think the tool has an 
impact on our thoughts? 

DH- Well, I think it is more than a mediator in visualising, it helps you think about what you are designing 
more definitely, we’ve just talked about 2D; but certainly 3 dimension, and certainly in tight situations, 
where you’ve got to examine the way that people look at it, so it is a very useful tool and as you are looking 
at the way the tool is presenting the problem to you, and then your thought process is changing, so what 
you are basically asking is their communication between the machine as an animate object and the office 
utilising that machine, the answer yes. 

% 

MM- Do you see the influence of particular aspects of the computer such as its repetitive capability? 

DH-I do agree it is phenomenally powerful on those terms, but then again, there is two things you can say 
about that power, ability to repeat elements, then becomes a factor of the now, our existence, sorry to be 
poetic about, but here is something that changes our very every day background that we think and act 
within, so therefore, that just becomes another thing that we've got to recognise as being something that 
influences our presence. But looking at it as a means to generate a building you’ve got to be very careful, 
you don't allow it just to repeat and repeat, I think the notion of repetition might be a way that could be 
interesting way for architecture to develop. 

MM- What kind of drawing type do you use during the exploration and explanation modes? 

DH- Primarily, if we are using a computer and a computer only, that would be volumetric, so it will be wire 
framed drawings probably, and the explanatory mode, we tend to make it as simple as possible for the 
clients to see what they are getting. I suppose we think with a tactical structure in mind when we want to 
use the computer to get the idea across simply and cleanly. 

MM- And the conventional sketching? 

DH- 1 think sometimes, you see a hand sketch as being kind of personal and you've got to try judge who is 
presenting it again. But, I think we use hand sketches or wobbly hand perspectives, or a kind of rather naive 
plan sketch of where people walk and sit, works quite well because, falsely perhaps, it shows the way that we 
were thinking before we tend to presentation, but actually we are using that sketches as explanatory mode. 
MM- Is your drawing a representation of thoughts, solution, or architecture? 
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DH- All three. 


MM- Would you rather your drawings are reviewed, on a conceptual, or performance levels or some other 
level? 

DH- If you looked to the drawing, I would like it to be relatively clear to what it says to you, but I would then 
like to use that drawing as a means of explaining the concept, the reality and future performance; Because 
you try to elicit responses. 

MM- What is the aim of your thoughts? 

DH- To build the building. 

MM- Does your sketch read back to you? 

DH- Yes, for the reasons being said earlier. 

MM-Are you concerned with aesthetics of your drawings? 

DH- Absolutely, yes we are Any thing that we do from hand sketch , computer sketch, internal or external 
has got to have some sort of qualitative content. 

MM- Can you specify the degree of compatibility of the computer, to your act of inquiry as well as your 
speed of thought? 

DH- 1 think that CAD is not compatible to my speed of thought. 

MM- And to your act of inquiry. A geometrical for instance? 

DH- They would be compatible if I wanted to use that as a means of generating a solution, but that is not 
my personal starting point of design. 

. MM- What is your starting point? 

DH- 1 am an emotional and romantic individual, so I think about how people are going to react and how 
can I elicit reaction in space from space. 

MM-Are you concerned with the question of how to design or how to draw? 

DH- 1 do question a design, but I don’t question drawing or how to draw really. 

MM- And with use of Computer? 

DH- 1 am not the right person to answer that, I don’t personally go from sketching to computer, I go from 
sketching to somebody else on the computer and then the process starts. 

MM- Is design to you a question of style or a solution to a problem? 

DH- Style is something that is not thought about at all but emerges. We quite like the idea that our buildings 
and our interiors can look radically different from each other, we don’t have a high style so I don’t mind you 
can tell that is not me. I would like you to think : 'Oh Gosh, that is nice solution to that site’. 

MM -Why is that? 

DH- We are looked upon as being one of the maybe half a dozen young practices in the country and we are 
termed as being eclectic modernist and we lift things, eclectic in rich modernist we lift and decorate intrin- 
sically within what we do and that means we are lifting and decorating from context or from need that 
means it changes ever time, we are not formulate. So, if somebody in ten or fifteen years were to say :’well, 
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I quite like the idea, there is a school of approach through all of this work and not a school of solution’ then, 

I will be happy. 

MM- Do the conventions limit what you can do as their capability in the visualisation? 

DH- No, because I think they [computers] can visualise phenomenally well and we’ve just scratched the 
surface. 

MM-Do your relate your style of sketching / designing to your educational, training backgrounds or per- 
sonal experience? 

DH- Absolutely, they are interrelated. 

MM-How close does the drawing get to the original idea? 

DH- The original idea is only just the start of the long walk and that's an unfair question because is it the 
drawing of the original idea you are talking about or the drawing that conveys in explanatory mode where 
you came from. 

MM- Have you referred to a saved drawing? 

DH. Yes. 

MM-Does then sketch have a short life span? 

< 

DH- It may do, if it is contextual, in terms of contextual in the way it placed into specific building or specific 
location but if a sketch about ordering space or the way people approaching their working lives or their 
living lives or whatever in no way can cross that boundary into ... in fact, we keep the whole series of 
sketches about what we think opposite diagrams for a certain problems in the project. 

MM -Conceptually what use do you make of tracing / layering in the design process? 

■ DH- No. It doesn’t play a big part unfortunately. 

MM- How do you use scale during the early stage of the design process? 

DH- Well quite often we aren't dealing with any tangible built form in the early stages of our design. So, 
scale has no part at all. 

MM-Do you consider the computer as a medium for a creative work or as a graphic tool? 

DH- We most definitely see it as a graphic tool, we believe it can be a medium for creative work and we are 
still exploring how creative that can be. 

MM- Where do you feel the computer is most useful during the design process? 

DH- As a means of communicating. Two things: means of exploring volumetric and more importantly than 
that; is our understanding of it. It is very good to show the client, it makes the matters quite clear. Let’s go 
back to the word you used the explanatory mode is good. 

MM- What are the major conflicts in the use of CAD in the design process? 

DH- Well, again I think you yourself have mentioned, it will be easier just to lift the whole series of compo- 
nents, this is a library, push command R repeat, or command D duplicate, then so, you’ve got to be aware 
of that. I think from our point of view it is a shame that you can’t sketch directly into the machine. 

MM- Name the most commonly used commands in computer? 
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DH* I don’t use it. Again it depends very much on what kind of job. I mean if I am standing and somebody 
else is working on a scheme, I’ll say what happen if we move that to the other side of the plan, command G 
group, command R rotate, you know it happens quite a lot, but they are mechanical commands and 
mechanical results of that, just moving objects about it is not adding in objects It never gets beyond it is 
just a rather flat mechanical action. 

MM- Can you state the general impact of computer on your design? 

DH- Speeds up the process. 
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Background : 

- Dale Sinclair of Building Design Partnership BDR 

- 33 years. 

- B. Arch. M. Arch. 

- 1 0 years. 

- 3 years CAD experience. 

- Acropolis (B&P) , Intergraph v.5 

The element that which chosen to discuss here really revolves around the development of the structure 
frame for Scottish widows project in Edinburgh. The early sketches were a combination of freehand sketch 
and the development of these sketches on to CAD .This really took place by taking a lot of draft prints 
during the process and sketching freehand on top of these prints. So the process is an on going process 
on CAD where the CAD fairly constantly being up dated from essentially fairly crude sketches up to fairly 
detail drawing given your drawing a full size. The problem that we do find within the office is that as soon as 
you draw your drawing on CAD people feel that it’s actually a fairly formal proposal and it’s actually hard to 
get across to some people that things are just sketches, because of the way they interpret one on, once 
these are issued or discussed any meetings and in many respects that is the advantage of the freehand 
sketches, is that they tend to look that there are not resolved and they are actually sketches. The other thing 
we tend to use CAD for, from the early stages, is repetition. For example, if you have ceiling bay which is 
12m long or an elevation where is a pay which repeats, you can very every quickly start to assist the 
massing implication of a typical pay detail by just repeating that detail across an elevation. For example, 
the sketch here, it’s very easy to vary that and come up with a very detailed pay a typical bay which can 
have a phenomenal amount of detail on it and then just to repeat that to show how a rhythm of four or six 
bay actually works and in some of the sketches that you see here we have been looking at the number of 
columns in the building, external better as a double column or single column developing it typical pay and 
then repeating that on three or four base very quickly on a computer to see how that works and looking to 
options for the way that the display in the bay might work as will and really using shadows and things like 
that , and these things are all really just a combination of using computer to create very precise drawing 
quickly and combination of using mark top sketches to analysis some design proposals also to suit fairly 

time scale. 

MM- How do you see your approach to this initial phase in terms of freehand sketching or CAD? 

' DS- Generally speaking, we start with freehand sketches. The reason for that is as much as at the early 
stages, I think there is a stage where the mind is working quicker than the hand and as soon as you draw 
line on the drawing if you change, your brain says do something ales, and personally I don’t see CAD will 
ever over come that and that’s why we tend to work on CAD very early in a sense we start to built up all 
information we have in files and side files all information so very slow but progressive development of the 
CAD information while in the early stage you might be 1 0% CAD and 90% sketching , that very quickly and 
became 90% CAD and it’s a gradual process and by sketch, n fact in our office now I am the only person 
how has drawing board in the whole team , so there actually comes to a stage where you almost 95% of the 
drawing are being done by computers and people just sketching things as necessary before that is sure 
one is drawing on computer. What we do find is the limitation on the computer is always a scale issue, 
because you obviously drawing full size on the computer , and what is very difficult to grasps from the 
computer is what the scale of something, I think that we as architects have to have something printed, so 
you can actually say, right that 1 :200. We actually in the office we tend to work a lot of comparative models, 
for example if we are doing a space of something, next to that we’ll do some drawing which we may even 
put in to the computer to overlay of other space of a similar scale, so that from early on, there is a space you 
actually know and can relate to and you comparing that visually with the space that you are designing that 
becomes a quite useful tool. So in the early stages, things tend to be more free-hand, because we also 
tend to find a lot of these things are have to do things very fast and a sketch dose tend to be very faster, not 
necessarily in drawing terms, but it's when you started to do things like plotting the drawing and amending 
and so on, that is perhaps sort of speed. 

MM- Are you concerned with the limitations on design freedom in either or both tools ? 

DS- Well, I think its the limitation in sketching is you cannot do things like repeat elements and so on, that 
thing is a limitation of sketch although, you can use photocopy to do these things, yes I accept that. So I 
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don't thing sketching has its limitation if you using these other graphics, or reprographic technique. CAD, I 
think does have its limitation for two reasons, one is that the amount of time it takes to put enough details 
into a file, that actually looks not sophisticated enough, because there is a danger. General arrangement Is 
good example, if you start just to print thing which is just single line they look very crude on CAD where is 
drawing free-hand they look absolutely acceptable. There is an argument at time so you shouldn’t actually 
be putting CAD drawing up on the wall, because they do look too crude, to other professional or to the 
client. So yes, I think limitation of the CAD is you need to put a phenomenal amount of drawing in to a file to 
make it look reasonable. So something in the early stages CAD is extremely appropriate for typical eleva- 
tions of bays and so on and other things like the drawings tend to be very weaker in the early stages, the 
other reason I suppose is really the speed of change which tend to happen early on the design process 
and, if something is changing so fast that you constantly have to amend it, it dose becomes extremely to 
do things on CAD. Because using it as design tool to examine sections or typical bay is one thing, but 
using it again in as a general arrangement is perhaps the best example if you constantly have to move 
walls, change things, to draw something once it doesn’t take along time, but to constantly have to a mend, 
thing does take a lot time, take s perhaps limitation as well . 

MM- How do you see the potential of CAD in the geometric complexity? 

DS- 1 definitely believe that the building nowadays are more complicated in terms of geometric because 
the CAD, because you no longer have to do things mathematically the computers will dimension every 
thing for you so you can work in ellipses a free form shape and the computers set the whole thing out for 
you , that is not in terms of assist designers a lot of these building were you used specialist walling or 
roofing systems, the contractor themselves have their own CAD system, so they are able to responses 
quicker, and they are able to calculate things themselves and I suppose that’s relates into thing like CADCAN 
machines were these computer printouts can actually be link directly into the manufacturing process in 
terms of the cutting machinery which is available. So yes, I think buildings do become more complicated 
and definitely the design period can definitely be shorter and carried out with fewer people , without doubt 
in an office that is be proper , in a large contract you need less staff if you using computers because you 
can draw so much more faster . 

MM- Within the context of communication how do you specify the different levels of communication that 
occur in the design process? 

DS- 1 think internally the sketch is always a valuable tool, because architects to architect tend to under- 
stand what you’re saying to each other, in fact you properly just tend to be in the same wave length. In 
terms of consultant, CAD files are definitely better because they are easy to read and the other advantage 
which we are just recently finding is that we are issuing more and more disks to our consultants as well, 
and I think in terms of service and structure integration to be able to work out thing on CAD on early stages 
in a project given that the whole design team is working CAD nowadays to give files to people to work up 
their proposals is definitely a valuable tool, without a doubt, and back to what I was saying earlier the 
danger in that is in people reading too much into what is essential a ’sketch’ in inverted commas, because 
people do tend to perceive what you maybe have done in 10-15 minuet develop from sketch on CAD it 
would look like fairly well developed section, in reality is sketch, is a CAD sketch that is extremely difficult to 
get to across to the people. Where these sorts of sketches in term of CAD sketch tend to fall down obvi- 
ously in the areas where, for example, if you are doing a section which 6 stories high and the section steps 
back on the top of the building there is obviously a separate design exercise in its own right looking how 
that top floor works out. So, if you have a section you find it perhaps the one element that you’ve been 
working at which is a typical floor condition looks almost as you can build it the next day, and the condition 
which is the one of looks extremely crude. But, that’s part of this process where you are developing all the 
CAD information, and eventually in time, that crude section will be developed and will be to the same level 
of detail as a rest, so yes I think CAD is useful as a communication tool whether it would be for clients or 
consultants, As architects, in many respects we still prefer to sketch and draw things to each other to 

understand things. 

MM- Could you specify how the clients perceive CAD drawing? 

DS- 1 think definitely do perceive CAD drawing as being more meaningful for some reason I think it is back 
to what's sketch and what is hard lined and if they see a CAD drawing they perhaps see and perceive more 


THE INTEGRAL ROLE OF DRAWING IN ARCHITECTURAL CONCEPTION 


Appendices 


55 


of a reality about that drawing rather than something which is just a sketch. The other thing, there so much 
developments in the software and these thing we still learning it, we now actually started to scanning in 
sketches and incorporate these into a presentation early on, So the presentation actually have a mix of 
freehand sketch which perhaps then has graphic overlaid on the top of it and grid which is hard edged 
drawing so you are fusing literally sketching and CAD together by using just a scanner, and that is really 
interesting I think the one thing that we find that really (punchy) from the computer is the colour when you 
print you can get some very good colours, so you can scan a sketch then render it electronically and that 

is working quit will. 

MM- How do you classify your design and manipulating process ? 

DS- Using both, CAD and sketch. I think the first thing is really some of the embryonic sketches in terms of 
how the mass is work together but given that a lot of these projects are office building is very quickly you 
have to get started to look at grid, and in this instance the client was extremely keen to have a naturally 
ventilated building, so the section then becomes quite critical. So, in that sense everything is quit open 
ended, because what you might find, is that you are working on fairly large scale like 1 :50 for a section 
which obviously forms sketch for building which is 1 :2000 or something, I think again the usefulness of the 
computer, that you can do some fairly detailed studies at the early stages when the building is still fairly 
embryonic and allowed all these thing just to develop so you are really designing the building overall and 
the actual technical aspect in many respects in parallel, so in that sense it is quite open ended, because 
neither of these are frozen until the whole thing just eventually clicks together. 

MM- What is/are the determinant/s of the time that will be taken in designing before ideas start to play against 
limits: design task, complexity of the problem, approach and manipulating procedures, tool or dead lines? 

DS- 1 don’t think the approach or any of the tools or the critical task. I mean what is obviously the reason 
that we have to work in parallel because of the complexity of the problems that we tend to have when we 
are working in large project, is very difficult to freeze things and the procurement process makes it difficult 
as well because every thing is being worked out sequence. The first package for example, that it usually 
gets learned in a big office is a lift package, so the first drawing that you actually issue for construction is a 
the lift car interior and I think that is just good in demonstrating the whole way that in our large faster 
contract that you work back to front, so that is very much a restrain in terms of the way you start to work. The 
stair is another example, where we’ll design a stair, and the stairs might be constructed before we come to 
round to design the handrails but to design a stair you need to design a handrail so you may actually check 
that the handrail is flowing around the building very smoothly while designing a stair , but not actually 
working out how they operate working out how they connect on the stairs other than principle until further 
down on the line. So I mean get our whole working methodology is really geared to working out sequence 
also developing the project in away that we can really some fairly decision from the clients when they are 

actually needed as well 

MM- Can we classify your approach then as ’serial' rather than ' holistic 1 
DS- Yes. 

MM- What is the degree of abstraction that you start in the initial phase of design? 

DS- 1 think that can just really depend on the sort of project. How abstract thing would be initially, I mean 
when we started on Widow’s we just had some 3D software and we did actually a lot of abstract slices 
through buildings earlier on, which does much for our internal use, not to sort the thing to the client which 
actually read or understand. Initially, with this sort of project you are not really working to certain extent 
abstraction, initially because you obviously have to work with some fairly from parameter. 

I don’t think that we would start any thing from an abstract point of view. I think it starts from a really 
analysing the site and trying to find an appropriate response. So, the project will build up as more of 
development of the actual site that we are working on. In terms of a lot of these projects office buildings, 
there is only have the core and then you've got these fairly big plates of office condition to work with, so 
what we tend to do is trying to say right, how can we use these components to work for us and so, I would 
say that in some respect is quit structured, because you are actually developing quite detailed cores in 
terms in how we can arrange these lifts and stairs which actually create this 3D mass, and how that mass 
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can read on the sky line so its very much using these functional component to create vertical emphasis or 
how the end of the block may actually work and accept it and these thing are actually different and using 
them to start to formulate things. There is a difficulty when you have something which repeats so often and 
you know how to break that up without being so wilful about it. For example, why should one office have 2 
ft sq window and the next on 20ftsq window giving it behind that is there is three or four hundred people 

working 

MM- Could you relate the level of abstraction to the different phases design process, levels of communication, 
approach to architectural design, tools of design and building types? 

DS- 1 think in the early stages the things do tend to be much more abstract very quickly in terms of commu- 
nicating to the client or to the design team. Things have to become fairly firmed to certain extent quite 
quickly so we do move very fast from initial design sketches into moving into the computer started to 
develop something on a fairly from basis, usually because we are working to very tight dead lines, and in 
terms of building types, yes I think, like the science centre that we are doing down the road. I think that is 
the sort of building that we working on much higher level of abstraction earlier on, because it is much more 
fluid from which can be manipulated more, because it doesn’t have constraint like office building. 

4 

MM- In terms of tools and the level of abstraction? 

DS- 1 think you do have to rely on a technique such as scanning and montaging thing on computers to 
make it abstract things virtually impossible to do any thing, although I am not sure that Zaha Hadid or 
somebody could actually draw very dynamic sort of building on the computer and its still abstract, perhaps 
its more to do with the building type rather than the way you actually draw. I think if its more being abstract 
in your thinking, I mean abstract in conception sense I think you always tend to be more firm when you 
have to draw something, because the way that you are drawing on the computers, because you actually 
draw in full size makes you do that. You have to put the thickness of the slab, you have to put the radius of 
1 5mm, so you actually have to do fairly firm decisions, which aren’t to do with just the way your hands flow. 
So yes, I know there are computer facility where these sketches and pen and draw on the screen we don’t 
use any thing like that when we draw we draw I think by very nature. 

MM- 1/ we consider the tool is just a mediator to visualise our though, do you think the tool has effect our 
thoughts? 

DS- No. I think whether you are drawing by hand or by computer, I think the though process doesn’t 
change. I mean I think the only part that your mind tend to work differently on the computer that is you do 
have to think about to set something up, very much on the fact if you are going to repeat something you 
obviously want to make sure that the element you going to repeat is complete before you repeat it, where if 
you are sketching it might bounce from piece to piece, you wont necessary work in that such dogmatic 
manner. So, the though process is more different in the way you work as oppose to in a way that your mind 
is thinking about the problems in front of you 

MM- What kind of drawing type you usually use during the exploration mode and the explanation mode ? 

DS- The exploration mode shown so constantly taking check plot, and drawing on them, because as you 
drawing on computer you don’t get a feel for the scale of the thing or these sort of thing or you can work 
quickly enough, so something you may draw something very quickly on computer copy it duplicated and 
then take print, even take photo copies to draw over the top of it and then design on these copies and once 
you’ve come up with the solution then you amend the CAD model and go for that sort of process. During 
the explanation mode, just as I said earlier on the explanation mode tend to be more just a firm CAD 
drawing, if we felt that the representation is suitable enough. 

We don’t really tend to use 3D as an exploration, except on a project like science centre, it has been used, 
I think the 3D exploration is perhaps on more projects where it is essential in the early stages, where things 
can’t be visualised in 3D images. So, the 3D work does tend to be an explanation mode, it is used not really 

for exploration. 

MM- Is the sketch / CAD a representation of thoughts, solution, architecture or the three of them? 
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DS- 1 think the three of them definitely, I mean you drawing your thought and then amending them, and 
whilst you’re drawing, you're creating solutions 

MM- What is the level of interpretation that you would rather to have in reviewing your drawing,: conceptual, 
performance or else? 

DS- 1 think if you have got a sketch, then, you would like to be read as sketch and if you got a detailed CAD 
drawing you would like that to be read as a construction drawing or working drawing. The problem is 
people tend to see CAD drawing on the wall, which is just a sketch because all you have done is gone in 
and very quickly drawing something and copied it as construction drawing, which is not, because the 
thought is perhaps, taking these examples, the way that something comes together and getting a feel for 
overall scale of course how something might work and to be able to have a dialogue with an engineer 
about how something actually could be built and this drawing is by no means buildable, because there 
hasn’t been a dialogue with the engineer, is a sketch, it is a CAD sketch for discussion with the engineer. 

MM- What is the end of your thoughts, to draw or to build the building? 

DS- 1 think as an architect the aim always is to build the building, but to build the building there is two levels 
of information, for example, the CAD use resolve, because you can have a section through a corner ele- 
ment in a building, which you can present to the client in the mourning with people on it and or rendered it 
in colour and in the afternoon you can switch these layers off and switch the dimension layers on and issue 
for the construction, so that is the beauty of CAD as well, you can move very quickly from the drawing to the 
building that is definitely an advantage. 

MM- Does the sketch become an entity that you read back to yourself? 

DS- 1 think the sketch is just a part of the process, these in the end of the day are the conclusion of all the 
sketching. So I don’t think the sketch is to become precious in its own right. 

MM- Are you concerned with the aesthetic aspects of your drawing? 

DS- 1 think sometimes is nice when you have done a sketch, which then gets transformed into computer 
drawing, which then gets transformed into reality, is actually quite nice to have that first very simplistic 
sketch and then to show how is that developed all the way down the line. So, yes I do like to actually, I mean 
if we are given a slide show on how something was developed, it is nice to see the embryonic sketch, which 
then, becomes a CAD sketch. The good example is in the Scottish Widow’s, is the detail of a bay window, 
there was a free hand sketch which then transformed into a CAD sketch or tender drawing, and is now 
formed the basis of the bay window itself and still obviously first sketch. 

MM- Can you specify the degree of compatibility of the tool to the act of inquiry and speed of thought? 

DS- 1 think, in terms of act of inquiry, the computer definitely allows you to investigate more complex geometry and 
so on quicker. In terms of speed of thought, I think the computer doesn't help you in that sense, because that's 
what we were saying earlier on, there is stage where your mind is working quicker than your hand, to even sketch 
than drawing something on the computer, so I think your mind is at stages is always working quicker than your 
hand, whether you are drawing a sketch or drawing on CAD. I think the speed of thought comes at stage where 
the advantage of CAD when you are out at that stage where you think that you have something which is right but 
you need to repeat it to test it visually. So, I think is really combination of these two items, the inquiry in terms of, well 
here is very complex geometry, it is actually workable and from a sketch which you can actually scan and then 
test that geometry out and make sure that it does actually work and there is the geometric complex geometry and 
the repetition thing are definitely the two major advantages of the computer. 

MM- During the design process are you more concerned by the question of how to design or how to draw? 

DS- Design, I mean every thing we do in the office, is all about design, we using the appropriate medium 
whether that would be free hand or computers, that what is we’ll use and that sometimes maybe deter- 
mined by a deadline, for example, to draw something in freehand because of that, you don’t have the 
chance to develop it, so I'm not really concerned about what medium I’m actually using, its more how you 
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present it and how is perceived by people you are presenting it to. 

MM- During sketching, does it occur to you that its a question of style? 

DS- No I don’t think that we even sketch something in stylistic way, it’s part of the process. 

MM- Do the conventions limit what you can do, as their capability in the visualisation? 

DS- No, I don’t think so. As an architect, I mean you tend to think in 3D anyway. The whole basis of our training is 
to visualise something in 3D and then draw in 2D, so somebody can build in 3D. So, I don’t think the conventions 
have limitation on us. I think in the future, there will be more 3D visualisation, I mean if you’ve been trained properly, 
you shouldn’t need the 3D, you usually visualise things yourself anyway, where the 3D obviously comes in hand, 

I think a lot of people, clients and so on, who are saying that they can read a 2D drawing, can’t actually read a 2D 
drawings and that is without doubt true, because they are not trained to take that information and somehow piece 
together in plan and section and work out what is that space actually means, so I think some of the forms which 
working 3D manner, perhaps because more useful not necessary as a design tool, I think some people will justify, 
it does, it depends on the complexity of the forms you are dealing with. 

MM- Do you relate your style of sketching to your education, training or personal experience? 

DS- 1 think it is personal experience, because I was educated in Mackintosh, computers were very early 
stages. I used to use them for 3D work as I was there, but it was very crude system in these days. The 
training background you use your own experience. I think what is quite interesting is when you start to use 
the CAD as design tool in a more regular basis, you start to develop your own graphic style and I think over 
the next few years as the use of the CAD .... to the direct education system, you find that people will use it 
in more exciting manner, because you wont to see is just as hard edged thing you used to .draw you will 
see things like we talk about scanning and sketches and emerging thing is a way, you can use all these 
different things, I think it’s very much of a personal experience. 

MM- How close does the drawing usually get to the original idea? 

DS- 1 think because any CAD information is just a hard line development of initial sketch, I think the drawing 
obviously does get very close to the initial sketch. 

' MM- Have you ever referred to a saved drawing? 

DS- Not usually, its nice to keep these so you can refer back, this is the first sketch and then its a building 
as 2D. I am just showing how the design is progress so yes we do keep, then for future reference. 

MM- Questioning the life-span of each sketch; does the sketch have a short life span? 

DS- 1 think some like core sketches, like a typical detail or something that get nice quality about it, may be 
kept then obviously photographed, so given slide show on the development of the project, these things 
would be used, but more sketches they are just end up in the bin at the end of the day. 

MM- Conceptually, what use do you make of 'tracing' / 'layering' in the design process? 

DS- The advantages of layering is the fact you can switch the thing on and off for the construction, client, it 
can be extremely useful, and the grids as well, it is something nice, obviously if you are working as we tend 
to be where you might be on site with your first packages, and at the same time you trying to present some 
internal drawing to the client, by that time the building has very firm, has its structure grid, it has its whole 
discipline and while the drawing is originated for construction, it has that grid on it, it quite nice that the 
client doesn't necessary want to see the grid, so I think working on these sort of layers, whether it would be 
colour or up tiling patterns or grid, depend on the level of presentation or use of the drawing, that definitely 
is another advantage of CAD, you essentially have three or four different types of drawings, in one file. So, 
conceptually we can use effectively construction information, which in its own right would be an 
unpresentable, switch off the grid render it and have a presentation drawing. In terms of tracing something 
to develop a design. I don’t think so, I think when you are working on drawing board, with tracing paper, you 
end up with 20 layers and final sketch. I think what would happen in the computer is this process we talked 
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about sketching on thing and redraw things on the computer, you end up with a product following a layer of 
sketches, which show the development. 

MM- Conceptually, how do you use 'scale' during the design process? 

DS- 1 think it is back to the scale thing if you’re sketching on piece of paper the scale you can feel a good 
feeling of it, I think that is one of the problems of CAD as well, I don’t see, I mean there are people who 
would say that you could have a paperless environment, personally I just cannot see that could ever 
happen, because I think we as architects need to see something printed in front of us. Yes, I can accept in 
getting into environmental where drawings would be electronically we all ready working that way in the 

office now, once the drawing is finish you issued electronically to an electronic drawing who than 

issued electronically to other consultant or to the contractor, or if the contractor does want paper copy he 
can have paper copy, but I think the system like that almost where you have check, which you can scrapple 
and draw as an architect a sketch on these and continue the process, so this is essential because I think 
you need to print something to scale to actually understand it I honestly don’t know how you can over 
come that and I just cannot imagine in twenty years time architects will be working without actually printing 
something off to get the feel from the whole scale issue. What we can do on the screen is to print things to 
scale and maybe that is something that would go part of the way towards solving that problem, so instead 
of drawing sitting in front of you, you would have it to scale on screen and that facility doesn’t exist. You can 
blow in and out, but there is nothing actually can tell the scale of the drawing in there, and you can’t actually 
say pull the drawing up to 1 :5 and then pull it around the screen and may be if you could do that, it maybe 
that would start to take a way the need to make maybe not all print out but maybe as many. 

MM- Do you consider the computer as a medium for a creative work or as a graphic tool ? 

DS- 1 suppose it is both, because I think we used it very much as part of the creative process for the reasons 
we talked about and then obviously then it enables us to very quickly produce graphics. So it is for both. 

MM- Where do you feel computer is most useful during the design process? 

DS- Well, the computer is the most useful when looking at complex geometry or when you want to analyse 
and repeat things. Also, I think the most important thing is move very quickly into actual form of information, 

. because these processes of investigating geometry and repeating things on the computer, now you are 
starting to draw, which means the information has been developed, which allows you to then go to tender 
information so quicker than you would do by drawing board. 

MM- Do you use computer as data base? 

DS- Yes, we have cells library with things range from people to toilet and all of these sort of things. 

MM- What are the major conflicts in the use of CAD? 

DS- 1 think it is the scale and way that people interpret drawings. 

MM- Name the most commonly used commands in CAD? 

DS-The most commonly used tools are the manipulating ones, useful for drawing. You tend to draw some- 
thing once and then copy it, because that’s where you have to start putting your dimensions in, you do tend 
to draw very few lines, and then you tend to manipulate the lines a lot by rotating copying, etc.. 

MM- Can you state the impact of computer on the design? 

DS- 1 think the answer to this question is arguably. There is a difference in the end of the design, because 
we’ve being able to explore more options and perhaps hopefully seek out the better options quicker or an 
option in a time scale we might have not be able to explore. So that, is the really the impact on the design 
process as you can do a lot more quicker and you can examine more options because we do tend to work 
more on a fairly tight time scale so being able to repeating things and different types of geometry and all 
these things definitely have an impact on the design because design can become more complex. 
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Background: 

- Keith Williams. 

- 36 years. 

- B. Arch. (Hons.) Dip Arch.(Hons.)RIBA. 

- 1 2 years of experience. 

- 6. years of CAD experience. 

- Apple Mac. Ilex LC630 

- MiniCad, Modelshop, Photoshop. 

MM- Can you specify the level of abstraction in you graphic representation in the initial stage of the design 
process? 

KW-Yes, I think what you are perhaps suggesting, that the computers, because they have a sort of a 
degree of inherent potential, for a degree of standardisation, in a sense prefabrication comparative to 
make drawing in somehow how can design get made out of those pieces and there maybe people have 
approached it in that way. We generally try to see the potential in each project has been a kind of develop- 
mental process, perhaps that where it has been before. But also perhaps looking for the kind of something 
new in each project, so usually there is something either in the brief for site or the kind of relationships that 
the buildings try to set up, perhaps culturally, if for example, it is a public building or some other forms of 
building, which actually has a meaning, which is slightly beyond it kind of pragmatic of need, certain 
square meters of space in order to put things in. So, therefore, out of somewhere maybe it deals with 
history, it may deals with scale there is a potential for a new component I suppose, maybe we give that 
some sort of different formal expression and so on and the kind of interface between that and the comput- 
ing thing, computing method, for us anyway don’t think is a constraint we trying to use the computer in a 
free way and I think that sort of evidence by some of the programmes we used the out set in they are not 
kind of we deliberately work in programmes that aren’t complex to use they are user friendly, they’re easy, 
so that you are fighting with kind of complexity of computer programme you are actually free and the 
computer is your tool, you are not his. So, therefore, you can actually deal with it in a fairly kind of abstract 
way. I mean we approach design from the point of view the kind of in a sense of theoretical basis, therefore, 

I think if we felt that the computers somehow constricted that, then we wont use them. But we find actually 
they are quick exploring tools, but establishing parameters and exploring directions and rejecting or follow- 
ing depending on what those investigations in sort of speculative quality produced. So, I think they, if we 
' answering the question in terms of computing, I think that they are appropriate assisted us in kind of a very 
high degree of abstract thoughts with sketching methodology that we are going through. 

MM- Could you relate the level of abstraction to the different: design phases, level of communication, 
approaches, and tools? 


KW- 1 think the phases of the design process, very evidently changed, when you are actually beginning the 
process, the constraints are less than you are completing the process, which is nature of computing in 
producing this codified set of information, which enable somebody to build. It is very interesting, I mean 
drawings in themselves are abstract, when they came out this piece of paper and physical quality, but in a 
sense it is drawings are sort of codification of information from which somebody else would order; steel, 
glass, concrete and make something and give it a kind of physical quality. So, in one sense we might say 
that the built building is only other kind of phase of the whole process, an abstract, another component of 
the abstractness if you like of the whole design process, but in terms of I suppose the freedom to operate, 
and clearly, I am at the beginning of the design process, you are much freer in interpretation and in specu- 
lation and exploration than you are when you are trying to produce a technical document, which allowed 
somebody to produce schedules or whatever happen to be setting layouts, and so on. So, I think that does 
change through the design process. ! think in terms of levels of communications. I think that it is possible 
to present your ideas at in the early stages in number of ways in computing or conventional method and I 
don’t really see a distinction between computing and convection method in that sense, I think you might 
convey an idea to explain the point of depart. I suppose by a painting or model or computer or sketch or 
whatever. But, I think then, later on becomes a need to distil that in terms of very clear concise information, 
which enable somebody to build. So again, I think that level of communication can go from a really very 
abstract indeed to might be almost the sort of poem of a colour, I mean we’ve explained some of our 
schemes in forms of poetry in support of the idea and I think it kind of explain to the committee who 
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commissioning the building that sometimes it's appropriate. However, I think there are few contractors who 
might interested in poetry as method of absorbing your design intent, what they want sort of building 
quantities and drawings with levels and dimensions and specification on them. So, I think that again, that 
abstraction process, which is I think is a very open agenda in the beginning becomes by the nature of 
having to codified the design intent in a very clear terms, very defined. 

As an approach, the kind of the discipline of the construction became a process. Approaches to architec- 
tural design, a sort of thing that in a sense is very personal thing and I think again you see, I see computer 
as sort of tool and I think they are just one particular method of working that we used in point of time, and 
it maybe , but in some other point of time we wont use them, it maybe the computer become obsolete and 
there is something else to replace them. I don’t know what that might be. But, in the same sense that fifty 
years ago, people used pen and ink, computers are beginning to replace that system and one can see that 
there might be some other system in fifty years or a hundred years of time or even twenty years of time, 
which actually make all this up to date in a different way. It may there is that sort of potential for change and, 
but I think its actually good architecture is not necessarily .produced by computers, I think that good archi- 
tecture is produced by good architects and how they work and what method they've used, is to me largely 
relevant. So, I think that maybe abstraction has necessary got something to do with good or bad architec- 
ture, I don’t necessary think that follows either. But, it happened to save a number of people and it hap- 
pened to save us, to sort of think in a kind of lateral way when approaching project and we kind to believe 
that our architecture has a validity and quality that not to save it, but others who don't approach it in an 
abstract way, don’t produce a good architecture and conversely those who don’t think in abstract can 
produce anything other than bad architecture, I think it is about choice, I think and it happened to suit the 
way we work, thinking in that sort of way. 

MM- Do you see your approach to design as sketching or CAD? 

KW- Yes the answer is yes, both. I mean yes because I think that sketching is important and it takes you 
outside the kind of machine, of what are you doing in terms of the computing process, even though, it is 
relatively a rapid one, there is a sort of. constraints and somehow its almost kind of relaxation, away from 
the kind of staring on the screen, which is obviously there is a limit for and sketching has perhaps two kind 
of benefits in the, it does relief the eye, and just allows you to approach it in slightly different direction of how 
perhaps to develop some ideas rapidly and perhaps in different direction as well. 

MM-How do you classify your manipulating process in the design process: an open-ended, transformative 

or structured? 

KW- Our architecture has a rigour to it, that doesn't brought on as a result of computing. I think that we 
looked to reductivist aesthetics in our work, that one actually we take and the kind of one forms an attitude 
towards a given set of problems and seeks to work within kind of aesthetic that we believed to be important 
and it happened that we are very interested in taking kind of the design process naturally, reducing that 
formally the kind of minimal expression that actually as simplest and clarity. But starting then with the 
premise, the one actually looking to reduce and search for a character out of simplicity that work and that 
sort of rather precludes the open-ended potential [...] The open-ended nature of form and the kind of the 
opening up I suppose. So, I think we don’t really see it as an open ended. I think the transformation thing is 
quite interesting, I am quite interested in the notion of series, perhaps mathematically, and the way that, the 
way one stops and starts a series and maybe one start with a cube and ends up with some kind of other 
form. A cube can become another cubic and then it comes slightly different cube and then it becomes a 
sphere, whatever, one actually gets through the process or also you have stop and start a service, which is 
quite interesting that if you set up a repetition, which is actually a kind of very traditional comparing to sort 
of architecture whether its one repeats the kind of window from built or whether one can actually making a 
piece, an urban quarter, and actually there is a service of elements, which made to form a terrace or form 
of pavilion and then somehow the end one begin to be different. But, again I think in terms of computing, 
the computing process can be set to generate that but its because I think we prefer to direct the computer 
rather than perhaps to set up a complex series of formal possibilities, as a series and then you hit a button 
and somehow you have a form, the computer works out the form and you end up with a kind of surprising 
form. I think it is not something we speculate with, I mean it would be interesting as an experiment, but I 
don’t know, maybe that’s later. But we would rather wilful about our architecture. So, leaving the computer 
to explore for us, I think isn’t something that we can readly embrace. 

In terms of transformation, so therefore, I think our process is quite structured and regulated, but in terms 
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of using the machine in the design process. But, the.delight ahead comes from the intellectual process, in 
which I perceive computer as a support. 

MM- What determine the time that will be taken in designing before ideas start to play against limits: Design 
task, Complexity, approach, tool or deadlines? 

KW- One of the things is quite enjoyable that way with computers, is that you get fluent with them, you 
actually see quite quickly and that sort of leave you, should leave you more time to think and more time to 
develop the quality of what you’re doing, because the process of actually representing on paper or what- 
ever is actually quite rapid, and you know the drawing up reducing that amount of time is actually quite 
helpful, that doesn't mean that the time for design is reduced, should actually work in a given period, 
formally would’ve taken by hand method , might’ve had ten days being in process to finish design. With 
that, you could complete much more quickly, which would give you more time to get the design better, 
which I think it is interesting, but I think that raises the issue of whether that rapidly altering culture, which 
we found ourselves somehow immediacy rules, that for one really has to fear that actually this time will be 
absorbed into making things happen more quickly rather than it starts making them happen in a more 
considered way. [...] If that cost can be avoided, then I think you just expect things immediate fashion, I 
think I have this fear of computers, with such rapid response time, will just mean the design period gets 
condensed and so therefore, there is no inherent advantage of the client or the commissioning body get 
things earlier [...] Dead lines actually become, I suppose, the governing factor, I think become almost a 
management task in a sense of organising your time in such that you could squeeze out the programme as 
much time for the design and thinking as you possibly can and defending that kind of time to allow more 
design time. So, I think in terms of determinants are, in a sense, your question totally summarises in 
themselves, I think, but time, deadline, yes are usually immovable. 

MM- Are you concerned with the limitations on freedom of manipulation in using either: sketching or CAD? 

KW-Yes, I think that the rate changes in CAD is very high both in terms of hardware and its capability and 
there never seems to be a good time to buy CAD. Buy a machine and five minutes later its out of date, and 
because it is just changing so much, so fast and I think where is a pencil is a pencil is a pencil and they 
come in various grades but that's it, you can get a thick ones, a thin ones, soft ones and hard ones, you 
can get them in colours and its sort of simplicity is kind of its beauty and its sort of in one’s sense is very 
. kind of flexible beast as a result, I think that there is a sort of inherent responsibility, if you are worked well 
that sphere off CAD to be able to develop, keep yourself up to date with sort of changes that occur. So, I 
mean, I think, that sort of limitation are being able to do enough time, to actually be able interface at 
adequately, but at advanced level on one hand, then of course, computer will image certain things, there 
something that they can’t do or something that one programme will do well and not another one, and you 
do find the limitations of the process, that kind of limit state begin to affect the kind of architectural decision 
you make. I think that’s true, but I think that its still interestingly and its your time and uncertainty and that 
you never quite sure, it’s being like building, but what you can see is going to come out in a particular way 
that you have thought, it is always exploratory process. 

MM-Can you specify the different levels of communication that occur in the design process? 

KW- Yes , I mean I think they tend to occur in the office anyway, at least to a degree subliminally, to a degree 
by a kind of difficult discussion and there is a sort of short hand of understanding between the people who 
are working on the scheme. So, we’ve begin, you know, there is a lot we don’t need to say, because you 
know what is suggested and what is to be understood, which is not the case, we are trying to communicate 
to clients, or planner or board of governor or whatever. The idea, I mean I am convinced that a lots of 
communication is best done verbally, and if you can explain the image with clarity, that in a sense, it would 
rather suggest that the image is not important, but I think it is. The image of architecture is important, but 
people must be I think persuaded by ideas, which can be shown in drawings, particularly for lay people to 
find a way how to read and understand. I think that somehow the process of verbal communication is as 
important, more important than drawings. I think 3 dimensional model enormously helpful, both for the 
architect to actually show ideas of the design process he isn’t actually missing a trick, it forces him to all 
aspects of the building and he is considering them anyway, and very helpful for communicating to people 
and they become much more tangible and I think that something at the moment 2dimensional representa- 
tion, and 3D models gives an image, but its never quite as understandable as actually getting down either 


THE INTEGRAL ROLE OF DRAWING IN ARCHITECTURAL CONCEPTION 


Appendices 


63 



to model and moving around.. 

MM- How would you state the importance of tool in these levels of communication? 

KW- I would just say that it is I think it is actually to deal with a sort of , in a sense that sort of almost 
borrowing from science, hypothesis and test, you know you make a design proposition, and one quickly 
model it and test it, reject it or develop it, and I think that’s probably I do actually read that actually is pretty 
important, why we use CAD, which actually computer quite complex images, quite complex 3 dimensional 
models in a sense it is quick and therefore, we kind of removed that sort of frustration, you have to wait for 
somebody to kind of laboriously your work through and draw, your response time in terms of design devel- 
opment is much quicker. 

MM-// we consider the tool is just a mediator in visualising our thoughts, do you think the tool has an impact 
on our thoughts? 

KW- Yes, I think it does, I mean I think that it is interesting you used term ‘mediator’, I think its quite carefully 
chosen word, it is like interpretation I think. If I speak to you in English, you have to command your English. 
So, if you didn’t speak English we have to use interpreter and you get the of complex nuances, the answer 
of language and there are certain things actually just don't translate from our language to another, because 
there are actually rooted in cultures and culture is different there are many things that do, and we have 
common words for sky, man and woman and other things, which just don’t translate. So, there is that 
aspect, there is also the aspect of if I say to you something, when I never quite sure how good the translator 
is or whatever they precisely interpreted, because it is not kind of entirely mechanical process, it is the 
judgement of people, whereas the computer actually is mechanical, so there is an interesting contrast one. 
Nevertheless, can’t show that your understanding of what determined to say the same as actually intended 
to understand from what I’ve said in the first place. So, there is that sort of interface, which it sort of devel- 
ops what you are doing, almost without you wishing it to because of the kind of the process, it changes to 
a degree what you are intending, I suppose how well one could control that or one can predict it, which 
actually seems to be quite important. 

MM- What kind of drawing type you use during the exploration and explanation modes? 

■ . KW- We generally tend to work first, sort of plan and 3 dimensional model come together and then sort of 
section, so those, the plans, because of the organisation clarity, the model because actually one is dealing 
with 3 dimensional environment. I mean drawing model at this stage a computer model which we can spin 
around and go through and so on, and so fore kind of appreciation, while you are doing it in scale terms, 
and then section because section seems to be a bout potential of light to invade the space or not and 
about potential of movement, so I think that both together during the inspiration made in very early on. The 
explanation about the thing is highly variable, depending on what you’re trying explain and because I think 
that an architect loves sort of clean line drawing and they like white abstract models. Until you go through 
the process of explaining, that mode! is in fact in abstract stage of abstract presentation of the actually that 
maybe another one later, which do with actual material, which can be made of. But they are highly variable. 

MM- Is your drawing a representation of thoughts, solution, or architecture? 


KW- 1 think all of them. There is a kind of thing , which are in a sense of perhaps look more in terms of 
problem and solution comparing to it, but I think I sort of believe we approach it from try to say architectural 
solution an d in a sense, I think that kind of architecture responds does lead to an attitude in how to sort out 
the pragmatic of things. It seems to me, its an architectural concept, which is perhaps recorded from the 
thought through the thought process as sketches, which actually has some relationship with an architec- 
tural purpose and that relates or must relate in some way or to the thing that you actually try to solve I 
suppose , which is basically to get all the bits, to get within the 3 dimensional envelope that you decide in 
how to do that and I think is that sort of reasoning, its a sense of hypothesis in terms of which does sound 
rather pragmatic I suppose, but in one actually sees an idea and then sort of test it against pragmatic. But, 
one also test it against architecture purity, clarity and so on, many other kind of architectural concepts as 
well as the architonic ones 

MM- What level of interpretation would you rather have in reviewing your drawings to: conceptual, performance 
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levels or else? 


KW- 1 think in general, it can be in two sort of forms, I think it needs to be reasonably developed. But I think 
there is something always intriguing about the kind first free hand sketch that is done with a felt pen on the 
back of an envelope. May that is the sketch, that’s rather a magical that says, that summarises the whole 
building is actually those sketches become very powerful. 

MM- What is the aim of your thoughts to draw the building or to build the building ? 

KW- Well, I think it would be nice to build every building you design, I think if you suspect, let’s take a 
competition for example, just probably the one that deals with the idea of 'draw the building’, we’ve done 
number of competitions [...] I think it allows you to explore ideas outside the constraints, (direct interaction 
with client), a thing you can’t get through the competition system at least into early phases. You have to 
work in some degree in isolation that is both good and bad, it is bad in a sense you don’t have interaction 
with the client, but its good in a sense that actually you have much for your constraints, therefore, you can 
approach the thing from a very theoretical perspective, if you wish to and I think that is quite valuable in 
being able to develop in kind of slightly isolated way the series of new possibilities, which can have to 
project later at least thought it through outside pressure of time. 

So, to build the building, I certainly felt, I response slightly differently from competitions scheme to one 
which is quite clearly is going to be built. Never enough time and never enough money, the client wants all 
the thing; the shorter possible time for least amount of money, which is fair enough actually and then it is 
just a process to say may be it isn’t possible to have all sort of things with that amount of money in that 
time. I think there sort of slightly great discipline on the designer knowing that actually these kind of moves 
are going to have to be built, so how do you do it? How really could one do this thing, wierd system of 
construction or bizarre formally expression of someone is pursuing, I mean in our own work, then the kind 
of clarity of trying to get to the schemes should to a large degree sort of convent that possibility, but there 
are some architects' work very kind of complex forms, which actually bare the relation to kind of recognised 
geometry and its how do those people response when they wish to build as I suppose to and when they 
wish to draw it will be quite interesting. 

MM- Does your sketch read back to you? 

. KW- 1 don’t know how to answer that one other than it seems to me that the process of drawing is about, is 
a sort of conventional recording thoughts at particular point, then you have to sort drawn ideas through it 
and then you have to develop it, change it, reject it, so in a sense there is an interaction between yourself 
and your drawing. You just have sketched or drawn just done. It is a sense of recording and making a 
summary of your thought and then examining that to see, its sort of check really to see whether these series 
of thoughts you have actually are addressing the issue of creating a piece of architecture from a set of 
circumstances that is one is operating in it. There is quite existing into the change that going on in the 
design process, that does give that a complex interaction, I am not sure that I know really how it works, but 
I think it does happened. 

MM-Are you concerned with aesthetics of your drawings? 

KW- Yes, it doesn’t necessary mean that in terms of how pretty the drawing looks or otherwise. But it seems 

to me drawing is operating in a kind of, in a particular zone of aesthetics in a sense that mathematical 

aesthetics, [...] It seems to me architecture is one part of aesthetics and particular a bit of architecture that 

we are interested in, is one part of that and it seems if the drawing process; sketching, CAD, whatever, is 

some sort of tool in that, then it seems to me the way one uses, chooses to sketch drawing design with 

CAD or otherwise, somehow must be integral part of aesthetics corner, that one is a designer occupies. So, 

yes I am concern with it, because I sort of then see how couldn’t be, I couldn’t imagine how I could work 

somehow with process didn’t relate to part of codifying the kind of architecture that you do as a part of, 
again it is developmental process. 

MM- Can you specify the degree of compatibility of computer to your act of inquiry as well as your speed of 
thought? 

KW- 1 think it would be nice to see what I would like is I would be able to talk to my computer and print, draw 
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my thoughts and there are ways activated computers around, which would make sort of very embryonic, 
but because I think it would be really interesting, I mean I don’t know how it would work in terms of design, 
because it would be boring if you have to say go to co-ordinate Y, co-ordinate 33.31 , and y co-ordinate 
whatever, and draw line from that point north east to, I think it would be terribly boring. It is how one sort of 
begins to think and actually then see the lines begin to appear, how would you control that with speak and 
actually be able to see the line occurring, I think that would be very interesting, so that you don’t have to go 
through this process of sort of mechanical process [...] I think that certainly, computers now are very 
quickly, and you can certainly get fast response of what you’re doing with your thoughts, but I just think that 
it would be interesting to see where that other process will take one. 

MM -Are you concerned with the question of how to design or how to draw? 

KW- Yes, absolutely, not specifically on computers, but just a more generally, how to design, how to draw, 
because it is part of the process of design, particularly if one on to CAD at the high level, it is a constant, 
questioning , testing is that good?, Why is that good? and actually force the room to a very hard examina- 
tion about what we are doing at each stage. 

MM- Is design to you a question of style or a solution to a problem? 

KW- 1 think the question of style, sort of rather out side the process of sketching really, it is much more of 
architectural debate. I think a historian can quantify building from periods, [...] I think the answer to the 
question is more whether or not a kind of a process that supports our architecture really and that has the 
relationship with other things that comes down at the end of the process. 

MM- Do the conventions limit what you can do as their capability in the visualisation? 

KW- Yes, they do. I think any convention does whether its again, whether its a CAD or otherwise and 
centrally I think that CAD is opened up the end possibility in visualisation and if it is now possible to make 
a film of the building before its built, for example [...] So in a sense that has taken the limits of visualisation 
to very high and very new level, I think nevertheless, there is sort of artificiality in these images and they 
good as they are and computer images always the decorative way of the real world whether that might look 
philosopher will debate that one for quite sometime. But, nevertheless, there are technical limits, I think in 
• terms of what you’re doing, I think it is inherent in any medium I think. 

MM-Do you relate your style of sketching / designing to your educational, training backgrounds or personal 

experience? 

KW- 1 think all of these must, kind of, works. In particular, I think probably in people either I've worked with 
or being taught by and things that influence here: buildings, drawings, sketches, paintings, sculpture, 
music, whatever. I mean its all part of sort of broader culture understanding I suppose. 

MM-How close does the drawing get to the original idea? 

KW- 1 think it depends on whether or not it doesn’t necessarily followed the very first idea, which may not be 
the original idea of course. The first idea you have may not be the one that actually you run with, for various 
reasons, you may reject it yourself, or you may reject it later [...] I think that various, depending on circum- 
stances, it can do, but it doesn’t necessarily have to, but maybe you have a new idea, because there is no 
such thing in my view as original idea. There is no the original idea, I think one can have that because it is 
sort of piece of process that in my view you can step outside of your previous experience, previous under- 
standing. You cannot forget everything you’ve learned to this point. 

MM- Have you ever referred to a saved drawing? 

KW- Yes, I think as a process, we all tend to a kind of revert to saved a scheme, just a sort of check. 
MM-Conceptually what use do you make of tracing / layering in the design process? 

KW- Yes, we use layering quite a lot as a kind of method of mapping I think mechanically it isn’t like tracing. In principal it is. 
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MM- How do you use scale during the early stage of the design process? 

KW- We sort of do work to a scale, because that is sort of gives proportions, dimensions. If one trying to 
create a space it is a good idea to have some sort of idea what dimension that space might be and so, 
scale is important and to what scale I think that various depending on what one is doing. But, I think you 
feel, you need to sit and have a hard paper copy, because in a sense you see all sort of working on 
computers, you are working at one to one anyway when you are sitting at the screen, you can actually 
make image, which is two miles long in reality, you can get to spot or put right up and you can get into 
something, which is twenty times life size. So, I find that kind of fanning in and out, I’d rather remove the 
conventional understanding of scale, because you look at something of different sizes all the time. 

MM-Do you consider the computer as a medium for a creative work or as a graphic tool? 

KW- 1 wouldn’t really make that distinction. 

MM- Where do you feel the computer is most useful during the design process? 

KW- 1 think it is sort of probably three components really. I think this sort of speed, which one can deal with 
3 dimensional tasks modelling, I think it is very good at dealing with repetitive tasks, for example, if you are 
drawing a staircase, say you draw it once and then you just duplicated. You can build staircase very 
quickly. And following on this sort of accuracy is very useful, it doesn’t actually allow you to make mistakes. 
Drawing is inaccurate by nature, but computer shouldn't be. 

MM- What are the major conflicts in the use of CAD in the design process? 

KW- Well, I think it is usually interactivity of some software and also with other consultants, but also more of 
sitting outside that very pragmatic. There is also whether or not the CAD share your architecture and 
whether or not you end up doing things because computer does that way and you can’t do it another way. 
I’d rather we don’t do that and we try hard not to. But certainly, .if one was doing another kind of architec- 
ture, that which we do, I think, I might be more concerned if our architecture inherently was more expres- 
sionist and free form more difficult to change. So, it can't be done, if it fundamentally more difficult to do it, 

to work in. 

I 

MM- Name the most commonly used commands in computer? 

KW- Multiple, the duplicate, and delete. Area and calculation. 

MM- Can you state the general impact of computer on your design? 

KW- As graphic representation, I think it actually, it comes down largely to sort of speed and efficiency and 
I think it is part of process of the profession becoming mechanised in the same sense that the wool indus- 
try get mechanised in 1750 or something, and you are saying its kind of more technological based profes- 
sion and moving away from craft based training perhaps, I am not sure if that's good or bad but it’s 
happening. So, I think it changes less the design and more the kind of method of operation and the rela- 
tionship between the scale of the office that one would run in terms of number of people. So, it actually 
produced a sort of rethinking of the way you actually practise. It certainly does deal with complex use of 
representation, but in a sense, I think it is just another form of representation, a different of the perspective 
artist technique, 3 dimensional representation in colour, the plans drawn on CAD really look awfully differ- 
ent from these that drawn by conventional means. [...] But, I think it has actually more impact on the 

management process. 



London, Tuesday, 11.04.1995, 10.15 - 12.30 
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Andrew MacMillan Protocol Analysis 

STAGE ONE: Problem representation (consideration of problem space) 

NODE ONE: 


1.1) Constraints: (set 1) 

1.1.1- Now it seems to me here the whole site is very very dramatic. 

1.1.2- This is a cross section which I think you have to draw. It is unbelievable cross section I have 
seen it and I still don't believe it. 

1.1.3- it struck me any near the knoll is as good as any where along the slope. 

1.2) . Deductive (exploratory sketching): 

1 .2. 1 - it seems to me that point there, 

1 .2.2- on the section, out here, something which was supported or supported... 

1 .2.3- the other idea is of course to build something here. 

1.3) Inductive reasoning \ explanatory sketching: 

1.3.1- 1 have to admit I am not sure I'm thinking,... 

1 .3.2- These drawings look terrible. 

1 .3.3- It is a hell of slope, and you have to dig very deep founds. 

STAGE TWO: The generation of possible solution 

NODE TWO: 

2.1) Constraints: (set 2) 

2.1.1- Can I start with the knoll, some where here in the corner and the idea of trees,... 

2.1.2- 1 would prefer to leave the knoll to be seen, and to may be even 

2. 2) . Deductive (exploratory sketching): 

2.2.1- start with the idea of very simple object 

2.2.2- But the idea you could enter here and you would have a work space ... 

2.2.3- you would have the view cut off by the knoll,... 

2.2.4- You would have a hall which spoke to the space here... 

2.2.5- you could build the fire place up couldn't you? []and use it to support this... 

2.3) Inductive reasoning \ explanatory sketching: 

2.3.1- My instinct is to say it is simple it is flat that, it uses structure, it gets glassy towards the end 

NODE THREE: 


3.1) Constraints: (set 3) 

3.1.1- thinking if you wanted water in the studio and water in the kitchen.. 

3.1.2- It is not my kind of a building 

3.1 .3- how would we manage these? 

3 . 2 ) . Deductive (exploratory sketching): 

3.2.1- is the wall here has to help support this object... 

3.2.2- and this goes further back, and here you enter.. 


3.3) Inductive reasoning \ explanatory sketching: 

3.3.1- 1 am wondering if you can sleep on the settee I mean it is not good. 


3.3.2- 1 must come to terms with this, because it is not my kind of a building. 

3.3.3- 1 got a naive idea when I came. If the knoll happened to be big enough, 


NODE FOUR: 


4.1) Constraints: (set 4) 

4.1.1- its such a steep slope, I don't see how you can build over it and yet to get advantage of the 
view you need to. 

4.1.2- you ought to be able to build that in masonry... 

4.1.3- is that too big? 


4.2) . Deductive (exploratory sketching): 

4.2.1- Aah! I know where you could sleep; up here. 

4.2.2- as a platform in the traditional corbusian sense,... 

4.2.3- you could have a little variation where the stairs 

4.2.4- so that has actually be big enough. 

4.3) Inductive reasoning \ explanatory sketching: 

4.3.1- looking to the fact that if you turn that at the right angle.... 

4.3.2- It is not good. 

4.3.3- 1 am not convinced of that, I am just looking at the idea, It doesn't seem to me to be a very 
good idea. 


NODE FIVE: 

5.1) Constraints: (set 5) 

5.1.1- You've given me half an hour, I am going to flunk the course 

5.1.2- 1 am making it smaller. 

5.1.3- The next idea, I have is one story studio and this is built above it. 

5.1.4- Well draw it as a square and see what happens, ... 

5 .1.5- You've got a bog to fit in some where 

5.1.6- the question is whether for to use this wall for the stair... 

5.1.7- which then you can decide whether the stair case to be solid. In this case you can put the WC 

underneath 

5. 2) . Deductive (exploratory sketching): 

5.2.1- Like a boat, if you can design a boat we can put on the back we can get a space 

5.3) Inductive reasoning \ explanatory sketching: 

5.3.1- Oh. I don't know, I don't worry about the kitchen sink... 

5.3.2- We could have the chimney, the fire, ... 

5.3.3- Now we looking at this now as being on the edge . Do I like your Venturi or not? 

NODE SIX: 

6.1) Constraints: (set 6) 

6.1.1- it is back to this being a hall. 

6.1.2- Its a good place to eat. Except the food is a way up there Or you could actually do that 

6.2) . Deductive (exploratory sketching): 

6.2.1- So you could put the settee here looking up river.. 

6.2.2- begin to think. Now in section, it would be nice, if you could there either slide the door back 

6.3) Inductive reasoning \ explanatory sketching: 

6.3.3- You see the knoll, you wont to see that knoll... 

6.3.4- It looks timber here and masonry there.. 

NODE SEVEN: 

7.1) Constraints: (set 7) 

7.1 .1- because we've got the bank just behind the bank we need two stories... 

7.1.2- That is actually quite big balcony... 

7 . 2 ) . Deductive (exploratory sketching): 

7.2.1- You could raise that bit the balcony.... 

7.2.2- This is the stair, which looks right, looks about right, 

7.3) Inductive reasoning \ explanatory sketching: 

7.3.1- we have to achieve at that point there, we have to achieve the room, height,... 

7.3.2- Now this thing could actually fall from that corner. No it couldn't, it wont.. 

7.3.3- 1 can imagine a relationship where, 


• • • 



NODE EIGHT: 


8.1) Constraints: (set 8) 

8.1.1- Let's just assume that for a minute and look how to deal with a stair as something special 

8.1.2- We've got this thing here which is two stories box.. 

8.1.3- it could be framed. It is like this right? 

8.2) . Deductive (exploratory sketching): 

8.2.1- through the roof you need to leave some sort of glass box,.... 

8.2.2- 1 will draw a section through this... 

8.2.3- we can either take the wall off and put it against or we can take it up 

8.2.4- You are getting some light into a bit of the balcony 

8.3) Inductive reasoning \ explanatory sketching: 

8.3.1- So you don't need any more windows you can even have a vent there. 

8.3.2- that is the long house... 

8.3.3- It is also part if where you look down... 

STAGE THREE: Solution assessment 

NODE NINE: 

9.1) Constraints: (set 9) 

9.1.1- You have five minutes. 

9.1.2- In that case I think, I will try to summarise it. 

9.1.3- But this will be solid 

9 . 2) . Deductive (exploratory sketching): 

9.2.1- if you look at these potentially solid... 

9.2.3- That is solid but they don't but the floor here. 

9.2.4- For the sake of argument if this floor is a single story flat floor right? 

9.3) Inductive reasoning \ explanatory sketching: 

9.3.1- It is constrained by this knoll It picks up the line of this building here to give an approach 
which perversely, goes off an angle and you enter here. 

9.3.2- 1 would tend to finish the sheeted wall there, so the door was virtually hidden in the sheet 

9.3.3- this side is a steep slope down to the river, a marvellous view, it is trees on knoll 

9.3.4- So you've got one kind of experience, one view. 

9.3.5- So it seems to me that the building mediates between parts of the site. 

9.3.6- Now I haven't done the elevation. 



Key: 

CONSTRAINTS 

RFTRIEVING 



STAGE ONE: NODE ONE 

00 . 00.00 

1. The trouble I have of course is the kind of buildings I have built all my life of nearly all had very 
good solid sites. 

2. So the idea of building on a site like this is absolutely and totally new to me And seems to me 
(Experimenter) Cardross was built in the middle of a slope. 

3. (000019) Yes, only a bit of iL only 3 small very dramatic bit of it.<oo 0021) Now it seems to me here the 
whole site is very very dramatic (00.00.27) 

4. 1 mean the other thing is when they took me around to look to the site and they took me to 

5. As I was saying it is not the kind of site I would normally expect to be confronted with, and when I 
was shown the site , (00.00.53) people took me to this knoll. 


Plan (A) + Section (A) 

00.00.55 

6. This is a cross section which I think you have to draw. It is unbelievable cross section. I have 

seen it and I still don’t believe it. 

00 . 01.00 

(Experimenter) even further down than that it is a long long slope 

7. When I was taken to see it, they took me half way to the knoll. 


8 . Now 


self as visitina lecturer 



00.01.23 

the idea of coming along this precarious little path and finding my self in a studio to find a bed, 
seemed a bit odd, but another thing.ioooi 36) it struck me any near the knoll is as good as any 
where along the slope. 100.01 39) 

9. So it seems to me 


Plan (A) 

00.01.41 

there is a place here, there is the knoll. There is the edge of the existing building 

00.01.53 

10. Now, what it looks like in relation to this. 

1 1 . Just now I can only imagine is like the timber structure which sits here 


Plan(A) 

00 . 02.00 

12. It seems to me that point there, 

00.02.05 

is located by existing trees, a break where they obviously dump leaves down just now, and the edge 
of the knoll. So your view is framed looking down the river and your approach is predicated here. 


13. (00 02 24) So the 



some 



cantilevered it 7Q feet out over the drop. It was built 



occurred 




building on the 


Section (A) 

00.02.40 

on the section, out here, something which was supported or supported. We will do it in blue so you 
can see it here is the existing site, here the idea of a platform coming out at ground level and 
supporting it self because of it's depth, was very straight forward. 

It is not very wide. It is quite small object, 

Plan (A) 

00.03.11 

and the other idea is of course to build something here. 

00.03.15 

I mean I have to admit I am not sure I'm thinking,. My thought process is not proceeding from the 
fingers. 

14. These drawings look terrible. It is a hell of slope, and you have to dig very deep founds 
(Experimenter) You can sort of anchor it back? 

15. You could. Oh no, it could be done, I am just thinking what I would do. Can I turn the page and 
start again? 


STAGE TWO: NODE TWO 

Plan(B) 


00.03.43 



16. Can I start with the knoll, some where here in the corner and the idea of trees. 
00.03.52 

and, and personally I would prefer to leave the knoll to be seen, and to may be even 
Plan (B) 


00.04.04 

start with the idea of very simple objec t [] which you could enter here. 


00.04.19 

17. I have seen Ted Cullinan doing this on overhead projector. I personally I have never designed 
with these things [markersjin my life. 

Plan(B) 


00.04.28 

1 7. But the idea you could enter here and you would have a work space [] here and you would have 

beyond, you would have the view cut off by the knoll, and You would have a hall which spoke to the 
space here which I think in fact. 


Plan (B) 


.04.37: 


Plan (B) 


00.04.42 

1 8. Then of course the place where one can sit and and have a place to sit and talk and be a 

- • fill t * A I 



megalomaniac will be out on the edge. 
19. too Q5 Q6i I once built along narrow pre 
which would give you. In section Q 


Section (B) 


00.05.17 


(00 05 10 ) 



you could build the fire place up couldn't you? []and use it to support this. 


00.05.37 

20. My instinct is to say it is simple it is flat that, it uses structure, it gets glassy towards the end. 


NODE THREE 
00.05.46 

(Experimenter How would you manage the two forms? 

21 . 1 am going to look at that in a minute. 

22. (0005 51) I am just thinking if you wanted water in the studio and water in the kitchen because 

you need a bog and you need a kitchen, and I don’t actually fancy extending it as you need a bog 
when coming in. 

23. It is not my kind of a building 

24. You were asking how would we manage these? Well, I would, can I look at this[] ( ooo 626 ) 


3D visualisation 

00.06.27: 

25. Really what I am saying, is the wall here has to help support this object which, and in there some 
where 

26. It is a studio, it needs a lot of light and this goes further back, and here you enter 

00.07.44 

(Experimenter) Where the people sleep? 


27. That is it... here, here some where What actually I am wondering if you can sleep on the settee I 
mean it is not good. 


Bac k to Plan (B) 

00.08.02 

28. 1 think it would be nice if you are going to, do this to sit, looking out, and you could easily have a 

passage. 

00.08.18 

29. As I said I must come to terms with this, because it is not my kind of a building. 

30. 1 mean I got a naive idea when I came. If the knoll happened to be big.enough, 

Plan (B) 

00.08.28 

31. I would have built a circular platform area to put studio, a bedroom and a sitting room, each one 

with a different roof shape, [] entered and hopefully cantilevered it out. 

node four 

00.08.47 

But its such a steep slope, I donl see how you can build over it and yet to get advantage of the 
view you need to. 

32. And of course you ought to be able to build that in masonry but I wonder here, which would let 
you or if you build it in timber. 

33. is that too big? 

(Experimenter) It looks rather big compared to the existing building. But it might be rather smaller 

Plan(B) 

00.09.25 

the scale seem all right. You're really looking at to two spaces 

34. Aah! I know where you could sleep; up here. 

35. If this was two stories you can sleep on that as a balcony, as a platform in the traditional 

corbusian sense, but instead of having stairs in the studio, you could have a little variation where the 
stairs 

00.09.47 

come up here 


(experimenter) That looks pretty good. Can you do it in section? 

Section (C) 


00.10.08 

36. Now if this is one story and this is two stories before we go any further, it could after all do that 
and you could sleep up here _ and come down here. 

Section (C) 

00.10.38 

so that has actually be big enough. 

Section (C) 

00.10.42 

(Experimenter) Where is this section taken? 

37. It is an imaginary section, it is taken there. 


Plan detail 


00.10.50 


38. Now but in looking to the fact that if you turn that at the right angle. The fact this would have to be 
in . It is not good. 


00.11.05 

(Experimenter) Which is the sloped roof? Is it the square? 

39. This one from this corner up. In other words.. 

(Experimenter) The other building is single story. I thought it is two stories 

40. No. this is a single story, this bit comes there up to there and then come down 

41 . 1 am not convinced of that, I am just looking at the idea, It doesn't seem to me to be a very good 

NODE FIVE 
00.11.31 

idea. You've given me half an hour, I am going to flunk the course «x> n «» 

42. 1 mean I like the idea . 

Plan (B) 


00.11.42 

43 . 1 am making it smaller. 


00.11.45 

in order to build it.ioou.so) The next idea, I have is one story studio and this is built above it.ioo 1 1 53 ) 
(Experimenter) / thought of that might be two stories 

44. This. One story, but you have to come out here, .that is a lot 
(Experimenter) If it sloped down towards that point 

Section (D) 


00.12.05 

45. Let us look you mean like this [...] 




46. It is quite good I like the idea of a dam 

Plan (B) 


00.12.28 

47. You need the height, I mean if this thing of one story, here and it fitted in there, then you need a 
room there to stand up, 


48. That is studio where you have a lots of people, one, two, three, four, five . Two, two, two work side 
by side and master over here in splendour 



Plan (C) 


00.13.08 

49. OK. Let's plan all this. 


(001316) We'll draw it as a square and see what happens, <ooi 32 oi[] and we are going to have column 
here and this thing. [] So we put guys there, here there that determines where are is that bit 

/ I _ ! a i m ^ \ V/ xv a ala aaa a. A ^ a aa . ■ 


(Experimenter) 


(00 U 49) You've got a bog to fit in some where< 00.13 sd 



Don't bother about the kitchen too much 


50. You've also got 

(Experimenter) 

51. No it could be a bar. 


00.14.09 



In fact I mean putting bog in, the question is whether for to use this wall for the stair 
(Experimenter / like that stair. 

Plan (C) 


00.14.20 

52. 1 like that too, you get a wash hand basin here, you get a bed over when you get to the top, 


00.14.39 

so you can have a little kitchen cantilevered off the wall here which then you can decide whether the 

stair case to be solid. In this case you can put the WC underneath 

(Experimenter) People don't need to have bath 

53. You get a shower in that corner. I am sure we can put 

Plan (C) 


00.15.01 


54. Like a boat, if you can design a boat we can put on the back we can get a space with a thinq on 

« A • A I I II • I A I I . . f 


the floor, with hand basin over. WC underneath, and the kitchen, if the doors opened this way! the 
kitchen, the sink. 


00.15.20 

55. Oh. I don't know, I don't worry about the kitchen sink, we could do the kitchen as part of fire place 
that came up. 

Plan (C) 


00.15.27 

We could have the chimney, the fire, a work-top, put a sink in put a cocker top and the fridge 


underneath and that would then stick up through. 

56. Now we looking at this now as being on the edge . Do I like your Venturi or not 


00.15.44 

(Experimenter) / don't like it 
57. 1 don't like it either 


NODE SIX 
00.15.54 

58. We are saying it is back to this being a hall.(oo.iss7) because if these guys are going to come 
they are going to dump their stuff. . 

Plan (C) 


00.15.59 


This is a place where you can sit, chat and have drinks. 


00. 1 6.07 (Experimenter) If people want to do things together where do you eat 
67-That is all right [...] 



Plan (C) 


00.16.20 



This is Its a good place to eat. 


Except the food is a way up there Or you could actually do that ( oo teas) 

(Experimenter) That table doesn't need to be of regular shape 
Certainly, So you could put the settee here looking up river, and in a way, 

Plan (C) 


00.16.36 

begin to think. Now in section, it would be nice, if y ou could there either slide the door back 


If the students are building it is easier. You know this door could slide away and have a rail rather 
than build a balcony, and.. 

-Then you would have a room for setting a round in []may be you would have a bench. 

-You see the knoll, you wont to see that knoll 


00.17.18 

because its closed in and all these trees 

(Experimenter) What about materials. It looks sort of a long distance 
-It looks timber here and masonry there 
(Experimenter) What about the studio? 


NODE SEVEN 
00.17.25 

68 . And, the studio is the bit we have got come to, 

Section (E) 


00.17.28 


two 


69. Now let us draw the studio. The two stories because we have, let's draw it normal to the studio 
Now that bit. 


That is actually quite big balcony 


Section (E) 


00.17.58 

70. You could raise that bit the balcony could do, you could sleep up there. That means you could 
have a bedside too, and this will be the rail of the balcony and then you are saying we have to. 


-Now that is a corner, 

That is a post. This is the stair, which looks right, looks about right, WC is underneath here, that bits 


00.18.56 

(Experimenter) Where is 

-Here, I am standing. This bit here is coming out here, and we have to achieve at that point there, we 
have to achieve the room, height, to go through the wall. 

-Now this thing could actually fall from that corner. No it couldn't, it wont have to fall from there 

3D Visualisation 

00.19.29 

I can imagine a relationship where, the table, so that this thing is two stories and this would fall there I 
don't know if you like this do you understand? 


00.20.22 

(Experimenter) / thought originally it was a Craig Ellwood thing 
-True I thought this is a simple single story thing. Now 


NODE EIGHT 
00.20.32: 

-Let's just assume that for a minute and look how to deal with a stair as something special. 
3D Visualisation 

00.20.44 


71. Lets look at it from the other side. Weve got this thing here which is two stories box and it 

can be built in aluminium, it could be framed. It is like this right? 20.55) This goes through and 

comes out there goes through and this stair goes up to here and at that point you are virtually that 
is one st ory height, so that is the roo f. 


- And this is apart from the door is and comes out here 

- (Experimenter) <0022.57) You have five minutes. 100225a) 

- And that is the long house these are the benches where the guys are working up here in a free 
space. It is also part if where you look down 

NODE NINE 
00.23.12 

In that case I think, I will try to summarise it. ( 00 23 1 5 ) I think you can build this as a light weight metal 
and light weight timber, you can build it in timber, you can sheet it in metal or 
-(00 23 29) But this will be solid, < 00 . 2330 ) we will draw solid walls, 

Plan (C) 

00.23.33: 

because if you look at these potentially solid This its dotted because it could be window. This is 

solid to the end of stair, and the stair it self is solid. And the light above there coming down. That is 
solid but they don't but the floor here. 

- You can make some Post-modern changes 

- For the sake of argument if this floor is a single story flat floor right? [] and that bit there [] that is 

the chimney, and this floor is here. 

00.24.48 

75. Right, then You have single flat floor which has bit of two stories spaces, you can walk into, has a 
single story space. 


Plan(C) 

00.24.58 

It is constrained by this knoll It picks up the line of this building here to give an approach which 
perversely, goes off an angle and you enter here. 


00.25.07 


So, there is a place coming down that path against the building... you can extend the pavement 
-The edge of the bank is here. 


Plan (C) 

00.25.28 

These tree which exist and this tree which exist and this tree which exists. This is closed in This is a 
view. 

00.25.31 


My self, 

Plan (C) 


00.25.38 

I would tend to finish the sheeted wall there, so the door was virtually hidden i n the sheet 

00.25.42 ' 


The sequence is to go in, and I was saying when you were out the room, that means when you come 
in here you actually walk past this column, enter single story space with the two stories spaces over 



it, I think I would put a roof over there and put windows there I might glaze the whole thing I like 
....You have a roof over there. 

- The kitchen is here, which means you are on your own, you can cook there, you will have a little 
table there. 

- A bed space is up here, now that implies one tutor. You wouldn’t have kids 

Plan (C) 



00.26.58 

79. This grassy knoll with trees coming out off it and the view, here is your dining room table and you 
are sitting eating here. 

- So you've got one kind of experience, one view. If you are having a discussion here and you know, 

Plan (C) 

00.27.20 

you are probably build in here cupboard to put coats on. A table or little window seat. 

00.27.36 

So you have place where you can sit closed in by the knoll. There is a place where you can go out 
into a space and there is a place where you can have a long view out through the trees over space 

80. So it seems to me this speaks to that This takes advantage of that. It is a unique site, I don't 
have to say it is either there or there. It is the one place where is the knoll meets the lawn on this side, 
it is a forest on this side. 

81 . So it seems to me that the building mediates between parts of the site. 

(Experimenter) Very difficult. 

82. Shall we stop at that point? 

(Experimenter) Yes. 

83. Now I haven't done the elevation. Every body knows , you can plan any building in this little time 
and it takes you a year to do elevation. Students love that 


Isi Metzstein: Protocol Analysis 

STAGE ONE: Problem representation (consideration of problem space) 

NODE ONE: 


1.1) Constraints: (set 1) 

programme 

1.1.1- 1 think it is necessary is to combined a program in some way obviously, bring it into a kind of 
contact with the site, I see that as a first priority. 

1 .1 .2- 1 am assuming for the method of doing this, that it will be in one level at least, it wouldn't be a 
two story building, again I may be subject to reorganisation, reconsideration, when the thing 
develops. 

1.1.3- Say something in the region of 20 to 25m 2 will be living space... 

1.1 .4- The other of course, will be a minimum amount of secondary associated accommodation 

1 .1 . 5 - 1 will be limited amount of storage space obviously, ... 

site 

1.1.6- The site as I see it, is being essentially a sort of 45° site going down to the river,... 

1.1.7- Very steep slope, assuming it's densely treed,... 

1.1 .8- 1 will remove a certain number, but a minimum number of trees, ... 

building 

1.1.9- not to see the building as obscuring the natural views emerging... 

1.1.10- So, it is something between these two wishes,... 

1 . 2 ) . Deductive (exploratory sketching): 

1.2.1- before you open the front door, you actually look through the house, and retain or shall we say 
access to the view or re-access the view that you've lost by just going up to the front door . 

1.2.2- 1 think. That is very interesting proposition... 

1 .2.3- probably enter in some kind of bridge or certainly, some where leaps into the edge.. 

1 .2.4- you retrieve the view, but in a more controlled manner... 

1 .3) Inductive reasoning \ explanatory sketching: 

1.3.1- So that’s in my primary concern, ... 

1 .3.2- minimum obstruction... 

1 .3.3- probably to have a flat roof... 

1 .3.4- probably to have very low profile in terms of the height of the rooms... 


NODE TWO: 


2.1) Constraints: (set 2) 

2.1.1- I know these are just thoughts at the moment but the kind of ideas that will emerge will 
drop down to provide a higher ceiling height... 

2 . 2 ) . Deductive (exploratory sketching): 

2.2.1- 1 am exaggerating the size, it probably more like this... 

2.2.2- 1 am avoiding to use the flat land itself,... 

2.2.3- 1 have in mind ancillary spaces which enter the building, and then the main space which I see 
as dropping probably dropping nearer to the ground... 

2.2.4- So, my idea is given the normal eye level, and of course you were standing when coming 
into the building, that you would be able to see immediately through retained or you re-capture 
the view, 


2.3) Inductive reasoning \ explanatory 

2.3.1- that creates a conflict in my view: 


sketching: 


- you have to have some kind of edge to the building, and the edge itself forms an obstruction... 

- 1 would've like to see is some kind of external space beyond... 

- 1 don't like the idea, when a person is in such a hut totally isolated, from a sort of external space 
which - extends the living space into the open air 


2.3.2- it ought be some kind of balcony or some kind of terrace, and that terrace shouldn't necessary 
occupy the full width of the building. 


NODE THREE: 


3.1) Constraints: (set 3) 

3.1.1- 1 have in mind again a very modest type of building . . . 

3.1.2- given the site in every sense is steep slope, the trees, the wish to make a modest intrusion into 
the environment ... 

3.1.3- the interior of the building would be very much like the outside... 

3.1.4- minimum interference with environment, but maximises the exposure to the environment. 

3.1.5- that the density of experience is enhanced by the containment, which I think is very much what 
architecture is about. 

3.2) . Deductive (exploratory sketching): 

3.2.1- 1 am assuming, again purely for the sake of the argument at the present moment, that this box 
will more or less face the south towards the view and the living will face the view and down the slope 

3.2.2- perhaps the first consideration is a very simple entry statement, entry opportunity, and then, 
see this as a requirement for the sake of privacy ... 

3.3) Inductive reasoning \ explanatory sketching: 

3.3.1- as you approach the building, the view which is very important to begin with ... 

3.3.2- the door becomes little bit celebrated probably the door will be recessed to allow somebody to 
stand outside ... 


STAGE TWO: The generation of possible solution 

NODE FOUR: 

4.1) Constraints: (set 4) 

4.1 .1- You have a deep slope, and I have the feeling that the building might sit somewhere in this 
position ... 

4.1.2- And then, a very simple platform, 

4.1.3- 1 think you already have announced that moving off the flat ground by a bridge, you have 
probably a recessed entry, you have a very low ceiling height, ... 

4.1.4- 1 would think any thing above 2 meters would be more than enough, ... 

4 . 2 ) . Deductive (exploratory sketching): 

4.2.1- it might be , well I am not sure of the positioning of it, but I'll draw some steps ... 

4.2.2- 1 am trying to emphasis even a very simple program quite a complex special exercise and 
experience can be obtained ... 

4.2.3- the view reinstated in a very controlled way through a window or an opening at the other end of 
the building 

4.3) Inductive reasoning \ explanatory sketching: 

4.3.1- which is quite clearly and deliberately conceived as kind of attached box and accessories to 
the main space 

4.3.2- 1 am premising some kind of stepped system and as you come in here, ... 

4.3.3- but the idea of these steps now reveals itself to me as some sort of sitting space, ... 

4.3.4- the whole feeling of this space is more complex by the change of level increased ceiling 
height, and increased opportunity offered. 

4.3.5- basically also modelled the dining space, and makes it a little more complex, than just simple 
rectangular box 

4.3.6- 1 am beginning to develop some kind of idea about the general layout, ... 

4.3.7- it confirms my intention to keep the thing very simple... 

4.3.8- right away one has a feeling there ought to be perhaps a major window there, one has a 
knowledge that some kind of fenestration is required here ... 

4.3.9- the possibility also exists some secondary lighting might be introduced there, personally, I 
don't think it is necessary, 


• • • 



NODE FIVE: 

5.1) Constraints: (set 5) 

5.1 .1 - 1 want to contrast the two elements, architectural contrast between the accessory box, and the 
main living space, ... 

5.1.2- 1 want to maximise within reason, and within the limits of very simple program the two different 
kind of spaces ... 

5.1.3- I've already anticipated the possibility, and I'll stick to that, that is good proportion, ... 

5.2) . Deductive (exploratory sketching): 

5.2.1- if we assume here we divide that say into, for the argument sake into four pieces, ... 

5.2.2- 1 must say I'm a bit self critical, ... 

5.2.3- designer has to assume something about the value ... 

5.2.4- well come to the dimension problem there, ... 

5.2.5- 1 will have a problem, the problem rise with the door, ... 

5.3) Inductive reasoning \ explanatory sketching: 

5.3.1- as you come in here, which of course still leaves open the question; how is that edge should 
be treated, ... 

5.3.2- significantly enough, that make one conscious of the fact that this thing is sitting in the air, 

5.3.3- 1 think I would like to examine that further, ... 

5.3.4- I'm beginning to see fairly almost self programming or self determine layout, ... 

5.3.5- Now, these are sort of dimensions, which are of number of characteristics; ... 

NODE SIX: 

6.1) Constraints: (set 6) 

6.1.1- 1 ask myself again what is that relationship, should that be cut off? ... 

6.1.2- 1 think, one wants to be consistent about that ... 

6.1.3- I have to debate with myself in due course how to see that dealt with, what advantages and 
disadvantages are ... 

6.1.4- if that is a potential fire hazard, there is a problem about entry and exit from here, ... 

6.2) . Deductive (exploratory sketching): 

6.2.1- 1 see still questioning the issue of actual window, I think this is simplistic, ... 

6.2.2- that would suggest that this might cut back to here, that this suggest might be the place; cut 
back to. ... 

6.2.3- 1 just strengthen some of this because it's beginning to look a little bit scruffy 

6.2.4- That suggest that somewhere along here, there is a strong enclosure and along here not so 
strong but definite enclosure, ... 

6.2.5- all of these things subject to negotiation as far as I am concern, subject to negotiation with 
myself because it is the program that is under question. 

6.3) Inductive reasoning \ explanatory sketching: 

6.3.1- So, what we got here now, ... 

6.3.2- 1 see quite complex issue arises, ... 

6.3.3- some complexity of lighting may merge. 

6.3.4- although I see problems of management of that, and I begin to doubt, ... 

6.3.5- 1 think given the geometry of the building which is very simple, and I say I'm rather gratified with 
the results, ... 

NODE SEVEN: 

7.1) Constraints: (set 7) 

7.1.1- But, then must, I would then consider, not the detail so much, but some of the implication, 
badly drawn I am afraid, ... 

7.1.2- we can say that again, the box, which as I see it is quite important 

7 . 2 ) . Deductive (exploratory sketching): 

7.2.1- 1 do have the wish to introduce some kind of bridge there, minimal, not necessarily very 

exciting or complicated ... 



7.2.2- it could give some external expression, ... 

7.2.3- we have kind of fit between the hard shell, which I see, as essential this piece and the light 
weight element, ... 

7.3) Inductive reasoning \ explanatory sketching: 

7.3.1- it seems to me, something is happening here structurally, which I am not quite sure what it 
means ... 

7.3.2- it does offer some suggestion, ... 

NODE EIGHT: 

8.1) Constraints: (set 8) 

8.1.1- some kind of actual structure, actual element, ... 

8.1.2- we don't really over emphasise the structuralism of that ... 

8.2) . Deductive (exploratory sketching): 

8.2.1- that suggests that sort of hangs down from this, ... 

8.2.2- one begins to feel that perhaps something should have to have to happen on the roof plane, 

8.3) Inductive reasoning \ explanatory sketching: 

8.3.1- 1 have to develop that further, but in any case, what I am now suggesting ... 

8.3.2- 1 am sorry I have taken this too far ... 

8.3.3- Oh sorry I have drawn this badly in terms of proportion 

NODE NINE: 

9.1) Constraints: (set 9) 

9.1 . 1 - they are not and in my view primary determines of the design, but very important ... 

9.1.2- that they should be closed to very close to the ground, the existing ground. It is not a 

9.1.3- question in my mind of technique or technology here, simply a question to make sense, 

9 . 2) . Deductive (exploratory sketching): 

9.2.1- by no means fortunative I see this as being natural place to put service unit ... 

9.2.2- 1 am exploiting opportunities, ... 

9.3) Inductive reasoning \ explanatory sketching: 

9.3.1- that is in order to make the design more coherent, more integrated, ... 

9.3.2- 1 begin to think that the bridge might actually have another function ... 

NODE TEN: 

10.1) Constraints: (set 10) 

10.1.1- the way the actual building is made, ... 

10.1 .2- 1 am very concerned with the sub divisions of this window ... 

10.1 .3- 1 don't like that picture window, but nevertheless, I like the concept that it incorporate, ... 

10.1.4- that this view should be not trapped but minimally interfered with ... 

10 . 2 ) . Deductive (exploratory sketching): 

10.2.1 - 1 would have to start thinking about some kind of division, ... 

10.2.2- 1 will draw the most pattern, ... 

10.2.3- 1 think, some kind of irregular, random division, ... 

10.3) Inductive reasoning \ explanatory sketching: 

10.3.1- it is a screen rather than a structured element, ... 

10.3.2- it is not a hole in a wall, and it isn't a kind of window, it is basically a glazed screen, 

10.3.3- I am trying to emphasise, is that kind of methodology which support itself, it has some 

kind of supporting relationship with the merging of; or rises as supported from the merging of the 
program within the context, the site in this case. 

10.3.4- So I think we will leave to that. I think we've gone more than half an hour. 
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STAGE ONE: NODE ONE 

00.00.00: 1 am proposing to describe not so much a method of design, but a process of design which 
has a certain working method to it. One is I look at the site obviously, and the other one I look at the 
program, and I made up a kind of program for myself based on a very rough idea, and 1000019 ) I think 

it is necessary is to combined a program in some way obviously, bring it into a kind of contact 
with the site, I see that as a first priority. 10000.29) 

So, the program is only a way of establishing roughly what the site can take or might require to take. 
(00 00 35) So, 1 built rn a kind of program, which supposes the total area of the building or the built form 
is something in the. region 4QQ. Qh |Ve rat her , sorry. 1 better use metric 40m 2 . ( 000049 ) I am assuming 
for the method of doing this, that it will be in one level at least, it wouldn't be a two story 
building, again I may be subject to reorganisation, reconsideration, when the thing develops 

(00 01 03) 

The other thing I have in mind, is it roughly half of that area, and maximum in fact, or may be little 
more than half of that, <0001 10 say something in the region of 20 to 25m 2 will be living space <0001 iei 
we call that, and I have in mind that, this living space is will be bigger than necessary for the actual 
occasional occupancy by visitor, by being able to be used as an informal teaching space or 
conversational space, and that in fact can be a kind of seminar or party oblique teaching occasion, 
I'll probably explain that at least I II develop that perhaps. ( 000147 ) The other of course, will be a 
minimum amount of secondary associated accommodation that will be obviously, we need a 
bathroom, we need a minimum cooking facility, somewhere ideally to eat either individually or 
smaller number, larger, not larger, more than individual, but less than a full family kind of 
relationship <0002 101 and that the whole thing will have to be very easy to look after, that the person 
living there for two or three days won't have to either to vacate the place or to be clean all the time, or 
at least there can be some provision made for concealing the every day things of life, the every 
dayness of life perhaps from the spontaneous visitor. So that, is another consideration in terms of the 
program, ( 000236 ) it will be limited amount of storage space obviously, but I imagine it will be 
very limited because the visitor we will assume be staying for a few days, only two .three days, 
so storage space will be very simple. (00 02 4 6 > furnishing ideal will be very simple, and the building 
will in fact make no great demand either on the personal occupying in terms of self discipline, and it 
will make no great demands hopefully on the general maintenance of the accommodation. 

Secti on (A) 

00.03.05 The site as I see it, is being essentially a sort of 45° site going down to the river 45°, 
very steep slope, assuming it's densely treed, which is of course and assuming that I would 

know exactly what I am going to do about it, that I will remove a certain number, but a 
minimum number of trees, so that is one factor <oo 03.23) 



Section (A) 

00.04.19 Ideally, I would like coming in to the building itself, that when you come into the building 
you open the front door, so to speak or even before you open the front door, you actually look 
through the house, and retain or shall we say access to the view or re-access the view that you've lost 
by just going up to the front door, I think. That is very interesting proposition , which I enjoy 
thoroughly. So, what I am talking about is some kind of obstructive object, which may be minimally 
obstructive, probably enter in some kind of bridge or certainly, some where leaps into the edge, and 
as soon as you come into the building, you retrieve the view, but in a more controlled manner 
o bviously, controlled by building, and carefully orchestrated in the way. 

00.05.00 So that's in my primary concern, the other one, minimum obstruction, I propose probably 
to have a flat roof and probably to have very low profile in terms of the height of the rooms. Now, 
concerning that, 1000520 ) £ve always expressed in every building, which i am involved gr 1 help io 
design, is that the roof. 

NODE TWO 


Section (B) 


00.05.27 Ihe ceiling height within the building should be adjusted, should be graduated [ q ihg 
height or the nature of Ihe s pace both in its function, arid the size Qf ihe space . ( 000537 ) So, I've 
assumed as a matter of course, that if you are coming to the building at that level for instance, the 


be 


be 


building itself or hut you call it if you like, will drop down, and the first piece, will essentially be the 
accessory element of the building which will face the school sort of speak, and then, the building will 
probably drop down, and (qo.oe.oi) I know these are just thoughts at the moment but the kind of ideas 
that will emerge will drop down to provide a higher ceiling height, (oooeoei 


Section (C) 


00.06.07 Perhaps I should do that again, perhaps they lie in here, and I am exaggerating the size, it 
probably more like this. Some kind of bridging to get into the flat land, I am avoiding to use the flat 
land itself, and some way of separating or shall we say clarifying the two different kind of spaces, and 
I have in mind ancillary spaces which enter the building, and then the main space which I see as 
dropping probably dropping nearer to the ground, but of course nowhere near at ground level, and 
therefore providing not only a view as you approach or enter the building, which is less restricted by 
being dropped away, we can compare to this one level, and say this were raised, this would have the 
effect of further obstruction here, but also have the effect raising the obstruction to the view this way. 
So, my idea is given the normal eye level, and of course you were standing when coming into the 
building, that you would be able to see immediately through retained or you re-capture the view, but 
on moving forward you would have as much of the view as possible. 


00.07.21 Now, that creates a conflict in my view. First of all of course, you have to have some kind of 
edge to the building, and the edge itself forms an obstruction, this forms an obstruction there, you 
may have to have an up standing if you take the glass right ground and the other thing that does 
conflict with something I would've like to see is some kind of external space beyond, because I don't 
like the idea, when a person is in such a hut totally isolated, from a sort of external space which 
extends the living space into the open air, but also prevents some feeling that as at the cliff edge or 
something, and any further movement result into sudden drop to the ground perhaps some people 
might enjoyed thinking about. 

Anyway, it does make me feel that somewhere along here, somewhere in plan, somewhere it ought 
be some kind of balcony or some kind of terrace, and that terrace shouldn't necessary occupy the full 
width of the building. 



So, working on two ends; one is the site, it's implication, when I call the contextual issue, that is the 
issue of events and circumstances that the designer has little or no choice about, the make the 
choice of the site, but having decided the site, the site is steep you can't change that, the site faces 
that is the sun, that is the north roughly, so that is the river, that is the view. These things you can't 
change, these aren't negotiable in a way, once having made a decision about the site. On the other 
hand, the program is to some extent negotiable, either with yourself or in real situation perhaps with 
the client, perhaps in a school of architecture doesn't negotiable as all that although I think it ought to 
be. In fact, remains. I've made up some sort of story about the program which has to do with some 
kind of scenario about the use of this building, which to certain extent I have made up as I go along 
but, on the other hand, it isn't outrages, it has made assumption about living, which are reasonable to 
assume, in other words, I am not just designing it for my self I am designing it for other people, or 


reasonable other people, and that reasonableness of course is a matter of debate, maybe not quite 
as reasonable as I think, but I don't think it's totally unreasonable, and I am prepared to defend it. In 
other words everybody should be able to defend within reason, the kind of programmatic content of 
their design, but it is negotiable, the client or whoever, a studio client may say 40m 2 is rather large, 
only 25m 2 or so, they see the height is too much or the cost is too much, so the program to the extent 
is negotiable, and the context, I use the word context in a wide sense is not that negotiable, having 
established the site, then the negotiation with you context is virtually at an end, 

NODE THREE 

00.10.07 Then thirdly, we'll come to that we never really reach that in this discussion or this 
demonstration is the idea of how the building is made? 

(oo io.i 2 ) Now. 1 have in mind again a very modest type ol building , live actually used the word 
shed, that to me admittedly i mme diately tor me conjures perhaps in some kind of timber 

building . <001024 some kind of very light weight building, and (001026) I think given the site, given the 
site in every sense is steep slope, the trees, the wish to make a modest intrusion into the 
environment, and minimise the impact of the building, which is a primary consideration for me, 
that the building might well be made of timber too 10.42), in some quite natural timber, in other words 
timber stained or even just simply the type of timber that can be unprotected or relatively 
unprotected. I’ve Already said, I would assume a flat roof, that is because I have no particular wish to 
continue the useless barren debates about this thing, which seems to be very natural and simple 
thing to put among the trees, <00.11.10) and the interior of the building would be very much like the 
outside (0011 14 ), in other words, when you go into this box or shed, well actually, it will be shed inside, 
as well as outside, so it refers to my idea of minimum decoration, minimum eccentricity by the inside, 
in other words, it is a general box, which any reasonable human being can see it as being a desirable 
place to be for little while but not for years no need to have it certainly has no chance to add his 
eccentricity to the thing he wouldn't hang his paintings, presumably, introducing his own furnishing, 
and therefore, to be a reasonably neutral, but not as anonymous or as typical modern hotel bedroom, 

I used the word shed or box deliberately, I want to conjure the idea that interior of the box tells you, 
sorry, the exterior of the box tells you right away what to expect inside rather than having it elaborate 
transformation from inside to outside. So, to some extent, I see this as some kind of platform set 
among the trees which as I said (00 12 13 ) minimum interference with environment, but maximises 
the exposure to the environment (00.12.20), and some how make it concentrated and make it more 
real kind of metaphysical way, I know quite what it means, I know what I am thinking about, (oooooo> 
that the density of experience is enhanced by the containment, which I think is very much what 
architecture is about too 12 35). So, I'll start of by thinking about the kind of space we are talking about, 


Plan (A) 


00 . 12.40 I am talking about the space, say about 40m 2 in plan, I'll make it simple a guess about this, 
any say something like 8 x 5, I am assuming, again purely for the sake of the argument at the 
present moment, that this box will more or less face the south towards the view and the living will face 
the view and down the slope, as one reasonably expect, I think it is a very ordinary expectation. 


Then, added to it somehow on the other side, which is the entry side that is the 


edge so to speak, 


and this of course is seen as masses of trees, -I'll redraw that in a minute on another clean sheet, in 
case any body particularly worried- But, never-the-less I will see this as essentially, masses of trees, 
and entering into the box, you have some kind of entry, which is of course a minimum requirement, 
and perhaps the first consideration is a very simple entry statement, entry opportunity, and then, see 
this as a requirement for the sake of privacy, well assume there might be a door there, we might 
assume for instance a bathroom there, which is very reasonable assumption, and then we want 
somewhere to sleep, for the person to sleep without having either to occupy the main living space 
because it is not so much because of privacy not even a matter of convenience it is simply, I think a 
matter that if you think cut off the bed space and still have the living space usable by visitors or other 
people without formal or detailed arrangement. So, I have in mind, a bed recess probably for a little 
less more than that, with some access to the bathroom, and some kind of sliding door arrangement 
which will cut this off and leave the mess of the bedroom or the bed space behind, some entry, which 
itself, will give access to the bathroom. Now, I don't anticipate, it will be a separate w.c, and all that, 
but one might elaborate this a little when one feels, this sort of thing is necessary, personally I don't, 
and then some kind of kitchen space, called, a galley or a very small kitchen, which again can be cut 
off because the kitchen is another source of noise and mess, and some kind of space, where one 
can put a table for having a few guests or yourself, which is not too often. 


00.15.16 So, when you are coming in here, as I said you are probably coming over a bridge, as you 
approach the building, the view which is very important to begin with progressively reducing event, 
and see the hut, the shade, the living space in front of you, you have a clear image of the door, which 
is simple enough, but nevertheless, because it is related probably to the bridge, the door becomes 
little bit celebrated probably the door will be recessed to allow somebody to stand outside, while it is 
something rather raining perhaps or rather suddenly enclosed by the building before one enters it, 
which I think it is very important. 

00.16.01 And , then I have concern with a section [...] 


STAGE TWO: NODE FOUR 

Section (D) 

00.16.04 (oo 1604, You have a deep slope, and I have the feeling that the building might sit 
somewhere in this position <oo.i 6 ii), I understand the slope is very far down, and I have this feeling 
that perhaps, the private element of the building, which is well enclosed, partly, to do with privacy, 
partly with services and density of occupancy. (001629) And then, a very simple platform, so when 
you enter here, I think you already have announced that moving off the flat ground by a bridge, 
you have probably a recessed entry, you have a very low ceiling height, now I don't know what 
the minimum height ceiling might be but, I would think any thing above 2 meters would be 
more than enough, in my view very minimum, (oo.i6.58). 


00 ,16.59 remember it is a bathroom, it is a little kitchen space, it is a space to sleep 

00.17.03 And then, you feel, this could be considerably increased by change of level, it might be , 

I am not sure of the positioning of it, but I'll draw some steps -maybe we will have some idea 
about that in a minute- .We have some steps, when you arrive here as I said earlier, you have a more 
extended view, and the entry into the space is signal first by the entry to the door, then by a fairly 
confined space, and I am trying to emphasis even a very simple program quite a complex special 
exercise and experience can be obtained, and then as you come into this space, you start to find 
yourself standing on a platform above the living space or on top of some steps in front of the living 
space, and then the view reinstated in a very controlled way through a window or an opening at the 
other end of the building. That presumes and basically the side walls are more or less un-pierce but 
that doesn't fall automatically. 


00,18.08 And then, we have this living space here, 

Plan (B) 00.18.10 now looking to the living space a bit more closely, and you have in a plan, a living 
space, and other attachments, which is quite clearly and deliberately conceived as kind of attached 
box and accessories to the main space, and there is a mark difference both in area and in function, 
as I already said and complexity and density, and also of course of openness and closeness in some 
way in here, when you come in, I am premising some kind of stepped system and as you come in 
here, I actually see there is as I am thinking about it, steps that might go around two sides of this and 
perhaps cut back here, I am not sure, I have to think about that still, but the idea of these steps now 
reveals itself to me as some sort of sitting space, so if you have informal meetings, some people call 
them conversation pits or something of that nature you might have people sitting on these steps, and 
perhaps one realise the possibility that this is a dining area or eating area, that might well be a 
place where projection to a third wall can take place, and people can sit here, and the whole feeling 
of this space is more complex by the change of level increased ceiling height, and increased 
opportunity offered. And, one might begin to feel that perhaps inhere, some where, this is just - 1 am 
making this up as I go heading of course might be a little terrace, which it's exact position hasn't been 
determined yet, but basically it might be a little terrace, which will allow access to the outside, some 

relationship to the dining room, dining space sorry. But basically also modelled the dining space, and 
makes it a little more complex, than just simple rectangular box. 

00.20.06: So, I am beginning to develop some kind of idea about the general layout, 

Plan (B) 

00 . 20.11 

it confirms my intention to keep the thing very simple, it gives me an immediate sort of program or 
plan perhaps more than that, a kind of three dimensional hint at how has this been made, or how at 




least it might be contrived in terms of solid and void, right away one has a feeling there ought to be 
perhaps a major window there, one has a knowledge that some kind of fenestration is required here, 
one is going to use natural lighting, as I think it is reasonable in that building of this size. 


Section (D) 


00.20.41 



Although one might visualise the possibility of roof lighting or something in this situa tion, 


00.20.50 

and indeed some people might feel desirability in such thing, partly for security, and partly for, well I 
might think it might be quite interesting to have two careful kinds of lighting in very simple place of 
this sort So, there is a possibility across here somewhere one may have a roof lighting, the possibility 
exists; the possibility also exists some secondary lighting might be introduced there, personally, I 
don't think it is necessary, partly because it is actually in the sunny side anyway, I don't see any great 
merit in producing additional light in this part, it is not deep enough, but 

node five 

00.21.25: 



two 


accessory box, and the main living space, I want to put emphasis on the living space, I want to 
maximise within reason, and within the limits of very simple program the two different kind of 
spaces (0021 44 ). 


Plan (C) 


00.21.45 

So, now I'll have to examine some sizes quite honestly, I've already anticipated the possibility, 
and I'll stick to that, that is good proportion, that I'll do. That might be 8 and 5 <0021 57), because 
we are likely in this premise and I have premised a simple rectangular box, that the frontage 
requirement, the frontage of the building will be determined to some extent by the requirement of the 
accessory box, in terms of it's frontage. So, if we assume here we divide that say into, for the 
argument sake into four pieces, which is, the entry element, this is the bathroom, somewhere in here 
a kitchen, cooking facility, and I must say I'm a bit self critical, and this can be back to back, but I 
have a feeling entry to the bathroom from this space, and entry to the sorry, the entry to the bathroom 
and the relationship of this to the kitchen and living space. Possibly more important than desirable 
but not one small cost of bathroom issue, kitchen plumping, etc. I think it is and the designer has to 
assume something about the value of one or the other. So, in this possibly a bedroom space, sorry I 
should say a sleeping space, and I would visualise in line of what I've said earlier, was to be able to 
open up, when you go to bed at night on your own or not when there is a lot of students, you would 
slide this away, and this would form a kind of pocket, for sliding a way this screen, which will be open 
up completely. So, perhaps in your bedroom, a bed might be in here, or bed might lie in there we'll 

• 1 • _ 1 _ 1 ii_ 1 * ft • • S • 


come to the dimension problem there, and in here somewhere you'll have to have some minimum 


Ivina in here 



you will have very 



galley type 


( 002345 ) never-the-less, something which would probably only one above in there, and this itself will 
probably have an access to here, relative convenience or relative inconvenience perhaps, and then, 
we would have some kind of galley kitchen very small and then coming off from there perhaps 
already as indicated there would be a space of the same level as the kitchen with a table facility 
space, a platform for the table, and already assuming this in reasonable size, and this would be 
stepped some where, but as you can see right away, I will have a problem, the problem rise with the 
door, but if we treat this as 45° splay in this position, and then the problem is not as complicated as it 
looks, and then, of course we have an issue whether that should be in the same level as that, or even, 
indeed lower, beca use I've already raised the po ssibility of looking passed and down. 


Section (E) 


00.24.56 So, to reiterate that, you have one level which is the main level of the living room, we have 
the entry level which is in this position, coming in here, eye level, you can see quite a lot, as you 
come in here, which of course still leaves open the question; how is that edge should be treated, but 
if you looking at an angle perhaps, pass the living, the dining space, you could probably have this 
coming further down still, again bring you a little nearer the ground, but significantly enough, that 




make one conscious of the fact that this thing is sitting in the air, and there is scope for manipulating 
the ground level, then you would have further capability, now that might hint again at the possibility if 
it isn't up stand there, they upstand might equal at the change of level, so that again you can both 
work the levels and preserve the security or the physical security of the system.. Any way, that might 

end up in a section like this. 

00 . 25.55 

OK. I think I would like to examine that further, we will examine that further we will examine that 
relationship further, we will examine that relationship further. But nevertheless, I'm beginning to see 
fairly almost self programming or self determine layout, I would like just to make quickly check some 
of these dimensions [supposing we make this something in the region of 2 meters think of this purely 
as a bed recess, supposing we make this something in the region of 2 meters, supposing we make 
this something like a meter and this, well we said eight right. So I've got 5 so I've got 3 meters left A 
bit generous actually for what I consider to be a galley kitchen but a meter here is not very much. 
Also, I have made no provision for thickness now if we take three thickness of say two - you have 
already lost another meter or something so - we are about right and we can call that also 2 meters 
and this 1 meter plus, any thing that is left over will slightly increase the dimensions . Now, these are 
sort of dimensions, which are of number of characteristics; one of course, is very simple, full metric 
dimension sort of speak, but they have a certain kind of rhythm about them, which may service us in 
good step when we look to the facade here, again none of this is yet solidified, but it is beginning to 
emerge, and we have obviously the issue of layout of the bathroom within this, dimensions and within 
constraints exercise by , and looks now like having two doors and the constraints of putting the doors 
in are going to be a major influence of the layout of the bathroom, alternately, the layout of the 
bathroom is going to a influence on the door. We also have some need for some kind of storage 
space, and if the bed lies in this position, then the storage space has to be in this position, a very 
minimum storage in my view, because I don't really think two days or one day or three day stays 
entitles a visitor or guest to the full range of family storage or family provision. 

NODE SIX 
00 . 28 . 03 : 

Now, (002803) I ask myself again what is that relationship, should that be cut off? or should that 
be part of just simply enter through the kitchen? Well I've already made some rules about this, I 
think, one wants to be consistent about that ( 002012 ).. So, the possibility of cutting this off or actually 
having it cut off, say with some kind of screen there and some partitions there, should be kept in 
mind, (00 282D I am always, on the other hand, I am very tempted to be able to that, and compass 
that space as one entrance to the room, and I have to debate with myself in due course how to 
see that dealt with, what advantages and disadvantages are in keeping this open ( oo2S38). So, 
they have of course, potentially fire regulation and what not, but I am assuming or I might assume 
later on. there might be a little stair down here, although it is a hell of long way to go, I think as 
excessively large massive requirement in relationship to the occupancy of this, not strictly needed, 
,00 29 00) all I am saying if that is a potential fire hazard, there is a problem about entry and exit 
from here, I am not sure about the rules, which rules would apply (00.2908). 

So, we've got now, a sunk in living area, some what influenced or reduced by what I consider a 
desirable sort of sitting space, in which a fair number of people can come in and join in an informal 
party conversation debate, slide show. So, here we have a slide show we have seen a possibility of 
putting a slide projector on this table, and projecting it on this wall, seems obvious and logical thing 

to do. 


Plan(C) 

00 . 29 . 42 : 

I see still questioning the issue of actual window, I think this is simplistic, the management of the view 
by having the view simply exercised by the side walls. Some feeling that perhaps windows might turn 
around and in any case, that window if it's turn out to be terrace, that window will probably lie in there, 
that would suggest that this might cut back to here, that this suggest might be the place; cut back 

to. 


-I just strengthen some of this because it's beginning to look a little bit scruffy a bit, I understand it so 
redraw above- 

That suggest that somewhere along here, there is a strong enclosure and along here not so strong 
but definite enclosure, and there is some secondary sub division, and in here is basically glazing, 
and some kind of terrace, that terrace incidentally, can be made to project a little might reasonable 
be able to project again all of these things subject to negotiation as far as I am concern, subject to 
ne gotiation with myself because it is the program that is under question. 

00.30.48 So, what we got here now , as I see quite complex issue arises, first of all when you come 
in here, we already raised the issue of penetration, building occupies you, there some kind of bridge 
which signals entry coming in here, you know where are you going, although it is quite an 
anonymous building, quite small space, which I am still debating with myself whether it should be 
open or not, but just as you are standing on a higher point, you can look on a number of ways, you 
look on here, but you already experiencing quite strong visual complexity, I haven't taken into account 
that perhaps, might be open or I am not sure again how one would use it, in fact no one need to lay 
down rules how that might be used 

Plan (D), detail 

00.31.35 but if the bedroom bed is in there, and that is the sliding screen, one might well leave the 
screen open when if he is a tided person who made the bed before leaving in the mourning or if 
you're that other kind of person, alternately, you leave it closed of course or you can put it right back, 
and if there is lighting as I have raised the possibility of roof lighting in there, or even not quite 
definitely window lighting, and you get it from the back here also some light, some complexity of 
lighting may merge. 

Plan( E) , detail 

00.32.06 Those spaces actually aren't simple or tend not to be so simple, the space actually has 
that sort of form, put the entry point here, but very complicated floor plan in sectional terms, and of 
course this piece here, which might well as I said already, be lower down although I see problems of 
management of that, and I begin to doubt, that I would think that, and I think this possibility of that 
being variable either recess full a thrown into it. So, one way of looking at that space at the present 
moment, is as space like this- I don't have any other colour-, a space like that with light capabilities 
or view capabilities, some light coming from there, but what started as a very simple space is turning 
out to be a quite complex one, I think interesting one 

00 .33.00: because not only is it on different levels and the form is getting quite complex, but also we 
remember, that these different ceiling height, so what we now have is a kind of arrival point where 
one, as I said see the view, experiencing the building as a whole, and experiencing quite complicated 
space in fact, and I think given the geometry of the building which is very simple, and I say I'm rather 
gratified with the results, I mean I wouldn't emphasise minimal element of design , it is not meant to 
be elaborate building. 


STAG E THREE: NODE SEVEN 

Plan (F) 00.33.50 But, then must, I would then consider, not the detail so much, but some of 
the implication, badly drawn I am afraid, 100.33 59) that is, the issue of coming in of course, weve 
dealt with that, some little galley kitchen, which is quite small, the dining space, the platform of arrival, 
and the , I think it is almost time for me to use the scale, but I shall not, possible terrace there, and 
(00 34 27 ) we can say that again, the box, which as I see it is quite important 10034 3.1 Immediately it 
conjure up to me some kind of structural idea, that some how this might be the structure for tins 
building, that indeed, it may suggest some kind of a building or elevat ed building omwm, 

Secti on (F) 

00.34.50 sectional thing there where giving it, this is the hill, giving this is the tip of the edge of the 
hill, or may be not as quite as the edge possible, because I do have the wish to introduce some kind 
of bridge there, minimal, not necessarily very exciting or complicated bridge, but some kind of 
bridge, to discuss entry, some recess in the building here, but nevertheless, looking to the structure, 
some idea that this system here kind of to do with the scale very much, is strong is supported there, 
and supported here somewhere, or supported on this line, which links to that, and then, in turn that 
perhaps cantilevered and cantilevered roof over this, and that cantilevered, but it wont work, sorry 


forgive me, this comes out there, and that raises issue about construction at that point but 
nevertheless, it could give some external expression, and that this here perhaps light weight, light 
weight not only physically, light weight because it is cantilevered, not only light weight in kind of 
structural terms, but very much light weight in terms of it's transparency. So, we have kind of fit 
between the hard shell, which I see, as essential this piece and the light weight element, which 
projects this room, only this room basically into the environment So, then go back to the bridge the 
edge, the platflat form, and as soon as you enter onto this bridge, you are already isolated, entering ; i 
special domain. So, 10036.421 that is conjures up for me certain image of construction, and hopefully 
very straight forward, very much derived from the nature of the plan, and very much derived from the 
ambition of the constr uctional system ( 00 . 36 . 59 ). 

Section (F) 


00.37.00 And here, looking at that immediately sort of conjure something else, it seems to me, 
something is happening here structurally, which 


does 


some suggestion, that the, that level is taken through, has something to do with the level, perhaps of 
the level of the sill or some divisions of the window at that point, which may go to the floor level, which 
I think it should in fact, and 


NODE EIGHT 


00.37.27:some kind of actual structure, actual element, where one has a feeling, this might will 
be supported here and there, in the first instance, and that is a double cantilever we may call it, we 

don't really over emphasise the structuralism of that, but nevertheless, some kind of logic of the 

st ructure,(QQ37si) 

Section (G) , structural exploration 

00.37.52: where something happens by having rigid post and minimal effect on the ground, in terms 
of excavation, in terms of the disturbance of course a certain amount of disturbance is necessary, is 
entirely inevitable obviously, inevitably, some kind of beams across here, that suggests that sort of 
hangs down from this, but this is supported, and somehow perhaps this whole construction is tied 
down. I don't know if it is tied down in a physical sense, but tied down in kind of visual way, and 
somehow, one begins to feel that perhaps something should have to have to happen on the roof 
plane, which might give some kind of related or some kind of resonance to this 


00.38.40: 



have to develop that further, but in any case, what I am now suggesting - Oh I am sorry 


but again, 1 

have taken this too far - actually, but some how there is a counter weight to visual as well as physical 
in relationship to the structure, and there is - Oh sorry I have drawn this badly in terms of proportion 
- but there is a kind of plane here, which stiffens this wall and therefore, helps to carry the cantilever 
or the general structure out into the open space 


node nine 

00.39.15 The other issue of course, which is I haven't discussed, for instance things like perhaps not 
trivial things, but things which have tended to be over looked, and ( 003924 ) they are not and in my 

view primary determines of the design, but very important too 3928 ). They are, services coming from 
here, coming into here; water, services, and of course drainage, etc., and it seems entirely 
reasonable, <0039381 that they should be closed to very close to the ground, the existing ground. It 
is not a question in my mind of technique or technology here, simply a question to make 
sense, <0039491 but when you have something that connects you to the ground, which is physically 
connecte d to the world at large a sort of empirical should come close to where is 

00.40.01: 

Perhaps it is not an accident, by no means fortunative I see this as being natural place to put service 

unit service can always come out, or come even to perhaps that might make sense, so they might 
come through the bridge, again I am exploiting opportunities, that exist, 

00.40.21: 

that is in order to make the design more coherent, more integrated, more that every decision is based 
on one reason. So, now I begin to think that the bridge might actually have another function, that 
may in development of the design end up by the bridge, having some more meaning or ability to 


design the bridge in greater complexity, I don't mean a very complex We've taken into account, the 
service running under the bridge and connect the building to, whatever it is, the rest of the world 
So, as I say we have a sequence of decisions being been made, none of which are, hopefully at 
least in my view, none of which are made entirely in a vacuum none are made entirely for one simple 
reason alone, or shall we say may be made for one simple reason alone, but they are supported fry 
other reasons, which emerged, or secondary reasons, which give further justification for the first 

decision. 

NODE TEN 
00 . 41 . 30 : 

So, I would then look of course in real terms at the way the actual building is made, the way, 
the windows are actually, subdivided, I am very concerned with the sub divisions of this 
window particularly, 

Elevation, window treatment 


00 . 41.46 because it is a problem of 
own guessing to avoid being as nows 



of the unity pf Ihpi 



own guessing to avoia pemg as riow agay s known in estate aaencvs language as a Picture window. 
,00 42 04) I don't like that picture window, but nevertheless, I like the concept that it incorporate, I just 
don't like these big windows which trap the view and make it look as the view hang in the room 
almost like drawing or painting. I want to preserve the, or I want to reassert as I said the connection 
back to nature, once you penetrated into the building via the entrance. For me, this is very important 
,00 42 30 ) that this view should be not trapped but minimally interfered with x> 35>, but at the same 
time has to be modulated, I don't visualise one single piece of glass. 


1 mean the view, mv 


00 . 42 . 40 : 



00 . 45.40 As I said, but possibly made out heavies post elements, which have seem to bo 

developing some kind of regularities [2 meter and meter here ] , fully studded and probably 

may be diagonal boarding to give strength to this system, so this may end up with diagonal 
boarding there. Well, yes I am not quite sure, which way I would run the boarding because I am not 
yet sure which way the structure is going to work and perhaps, that diagonal boarding may relate 
then, and absorb the change which is induced by stepping the floor, stepping inside the living area 


So, again there is a succession of events, which is taken place, which arise as I said or I was going 
to say naturally, may be over stating it. But, it certainly arise progressively in the development of this 
design, and what I am trying to emphasise, is that kind of methodology which support itself, it has 
some kind of supporting relationship with the merging of; or rises as supported from the merging of 
the program within the context, the site in this case. 

00.47.00: So, perhaps that is what I would like it to go, I would still debate my self, should I have a 
kind of canopy, OK there whether one should have as I say, one has more to discuss and one has 
more to discuss on this terrace, but given the basis for designs of this particular living space, and 
that is it all it is a living space to selected specific, nevertheless, a general user, in other words, it is 
not a particular type of user, but the users themselves are not locally specified so to speak, but I 
think I have showed enough to discuss the general issue at the highest level design of it's nature 

00.47.50 So I think we will leave to that. I think we've gone more than half an hour Are you happy? 
Experimenter: Yes 


Richard Reid: Protocol Analysis | 

STAGE ONE: Problem representation (consideration of problem space) 

NODE ONE: 

1.1) Constraints: (set 1) 

1.1.1- The things would interest me much more is really, there wasn't really a building at all that in a 
way, I think, if one puts them over here, will be a problem. 

1.1.2- I would almost feel that if it wasn't really an extension of this. Just filling in this side, you 
wouldn't really see very much, and my criticism would be really that the building is not given that 
incredible view 

1.2) . Deductive (exploratory sketching): 

1.2.1- One almost wants in a very kind banal way,... 

1.3) Inductive reasoning \ explanatory sketching: 

1.3.1- it was like slipping kind of tray into kind of hill side, . . . 

1 .3.2- it wouldn't really be a kind of very regular kind building, and may be, this thing is shaped in a 
rather existentialist by the nature of the roots themselves. 

STAGE TWO: The generation of possible solution 

NODE TWO: 

2.1) Constraints: (set 2) 

2.1.1- 1 would see this is being a little bit like that, that would be, it would be much more of a kind of 
look out, a lair,... 

2 . 2 ) . Deductive (exploratory sketching): 

2.2.1- 1 mean how the things were supported?. 

2.2.2- was it actually a kind of more regular kind of architecture, whether was very simple almost like a 
kind of strange black house,... 

2.2.3- the landscape of the mound coming up, and then you got the views, but equally you know, it 

could be a way in from the rear,... 

2.3) Inductive reasoning \ explanatory sketching: 

2.3.1- So, there was this kind of intervention in the landscape,... 

NODE THREE: 

3.1) Constraints: (set 3) 

3.1.1- scheme here is being something that would really respond in some kind of a way, 

3 . 2 ) . Deductive (exploratory sketching): 

3.2.1- 1 imagined really, that somehow you got a kind of a tree on the side of it, 

3.3) Inductive reasoning \ explanatory sketching: 

3.3.1- just kind of forgotten the building around, you just really looking out at this amazing landscape, 

NODE FOUR: 

4.1) Constraints: (set 4) 

4.1.1- it seems that it isn't really kind of vernacular area which we are talking about, it is a kind of 
campus, and we want to regularise the thing, ... 

4.1.2- may be slightly more modernist in a way,.,, 

4.1.3- I would like to see the form of the thing may be being shaped largely by, to certain kind of a 
program, ... 

4.1.4- in an existentialist way, thinking of wrapping in a rather like 

4 . 2 ) . Deductive (exploratory sketching): 

4.2.1- supposing the building was kind of a tray, 

4.2.2- one could imagine certain area more private than others, kind screened off in some kind of n 


way,... 


4.2.3- So, the notion; if one imagines the kind of, I am not suggesting it should be so regularised as 
this, ... 

4.2.4- imagine that one actually can pierce the hill in some way here, 

4.3) Inductive reasoning \ explanatory sketching: 

4.3.1- could create the sense of territoriality; 

4.3.2- one tries to make a kind of landscape version of that within the landscape around, 

4.3.3- trees forming a sense of enclosure around this, and that is in some way,... 

NODE FIVE: 

5.1) Constraints: (set 5) 

5.1.1- 1 don't think there is much of choice in a way here, I don't think you can do a little black house. I 
would feel it would be inappropriate. 

5.1.2- 1 would look for is somehow to find a relationship between the way in, the way through, and the 
way out of this thing, in relationship to the movement around the campus itself, both along the edge 
of the river and winding up. 

5 . 2 ) . Deductive (exploratory sketching): 

5.2.1- assuming those kind of folding planes of some kind, 

5.2.2- imagine there is some kind of glass, and I don't know how the roof might be hold up, 

5.2.3- 1 am just assuming a kind of big slab that picks up the contours themselves, 

5.2.4- may be, a little path, that goes outside part of this tucks down, and disappears, . 

5.2.5- could be a kind of solid core behind which are the services, and things like this 

5.3) Inductive reasoning \ explanatory sketching: 

5.3.1- so, I guess that I would see this is being the public around, and may be the public activity of 
this program would really be in this kind of area, 

5.3.2- 1 would see perhaps, this is being more private, and may be one can find a small glade in this 
kind of copse itself,... 

NODE SIX: 

6.1) Constraints: (set 6) 

6.1.1- 1 think the architectural development of the thing is extraordinary difficult,... 

6.1.2- the fine tuning clearly, one would want much more of kind of program,... 

6.1.3- you know the exact amount of space required 

6.1.4- I wouldn't think architecturally, the thing would change that drastically, it would still be more 
architectural kind of troglodyte thing,... 

6.1.5- you would really have things that although it is to a degree more sophisticated, there was a 
kind of earthiness about it,...] 

6.1.6- it would be something that could really sit very well with the views, but also could be seen. 

6.1.7- there would be element within this, that should somehow have a kind of correspondence with 

the campus. 

6.1.8- I would be concerned to try and keep the hill to the rear, even to the extent the one might 
almost try to enforce to make it vivid, 

6 . 2 ) . Deductive (exploratory sketching): 

6.2.1- 1 don't know the exact relationship, ... 

6.2.2- 1 guess I would favour the idea of the hill almost going right over the whole thing, 

6.3) Inductive reasoning \ explanatory sketching: 

6.3.1- I would see it almost exactly following a kind of not a natural contour, but what one might 
perceive as being the natural contour which is slightly altered contour. 

6.3.2- 1 would like to see that it has a particular kind of relationship to these kind of woods, 

6.3.3- I would never want to do unless I saw both, winter and summer here, I think something here 
absolutely crucial, you have seen the seasons so to speak, 


STAGE THREE: Solution assessment 



NODE SEVEN: 


7.1) Constraints: (set 7) 

7.1.1- I think the solution lies in the programming in the site, and I think in the belief that you don't 
need any more buildings plonked on top of the land, 

7.1.2- I would actually go for a little bit of Thoreau's kind of deck on banks,... 

7.1.3- 1 suppose I have seen it like a cave, 

7.1.4- 1 would take about a day as initial idea .. 

7.1 .5- 1 have no real idea about the kind and nature of material except... 

7.2) . Deductive (exploratory sketching): 

7.2.1- this kind of irregular roof, and somehow supported on this kind of column,... 

7.2.2- if you imagine this all kind of the glass edge... 

7.3) Inductive reasoning \ explanatory sketching: 

7.3.1- it seems a reasonable way to structured it, I couldn't really imagine such in any other kind of a 
way. 

7.3.2- It seems to need something more monolithic, ... 

7.3.3- the earth would provide the necessary insulation, etc. 

7.3.4- much more European kind of existentialist... 

7.3.5- I guess what I would be looking for in a sense, inside try to make a notion of territoriality 
accepting the fact that on one side you got this kind of irregular kind of glazed thing, it is a way a 
kind of artificial rendering of the natural. 



Richard Reid: Protocol Analysis Borders: represent verb alisation \ sketching assocu it ion 

Key: 

CONSTRAINTS 

RETRIEVI NG 

Eeploratory Sketching 

Explanatory Sketching 

STAGE ONE: NODE ONE 
Site plan 

00. 00.00. . What is this thing down here, this little. 

- Experimenter: It is just a hard standing. 

1. OK, this route is actually on the low level, isn't it? 

Experimenter: No, it isn't actually, the actual hard line of the river is the actual very bottom line. 

00.01.40 

2. All right. OK, the problem for me actually is that I must, I feel much more comfortable if I can catch, 
try and describe no matter how basically the site plan. It doesn't really matter to me really how 
accurately or not, in a sense, since one hasn't a clue is to what it is one wants actually to do with it 
even if it in a very basic kind of a way. I feel it is quite nice to may be see in a really what is actually 
happening. 

3. Here is the real kind of area there, that we are mainly concerned with, it can be actually any where 
And again I think even just doing arrows and things like this was absolutely no meaning to somebody 
else I guess, but somehow again for me, I think it is really kind of important, might even really kind of 
labelled things in some kind of banal kind of a way. And, I suppose a lot of things, may be some of 
things I'll show later really, I would tend to do all of these the initial notes actually on A4 size, but I 
rigorously stick in fact to a portrait rather than a landscape format for a number of reasons, not least 
the fact that it goes very comfortably with our kind of note paper. I just simply Photostat there things 
and may be send it to the client. 

Section (A) the site 



3D referential sketch of a castle in 


00.05.12 

7. and it sM on a kind of mound, and a kind of rocks 
park on one side, and a kind of road going of it. and th 



t he actua 
up. It was 


was a slip 


round this thing , There was a biy kind of 
eie kind of very hjg kind < »t trues, etc Ain I 




build 


thing and these roots came right 



of travs on one 


route, all 


and really in the middle, it a bio glazed cube that 





the roof, the roof was 


the 



this incredible building sitting on the edoe of the 
this. This was j ust an irregular shape, and then. 
around here, there was a kind of amphitheatre. 


aod £Q you have 




these ware trees and things like 
e views down this wav, and |ust 


00.06.11 

and just lovely walks, one of these Spa towns, and probably in England, the thing will never be 
allowed and the roots came on top of the building, went in side the building, and went in one 
instance came down the side, the building and out, and then elements out side of the building were 
actually existed just in the kind valley floor, looking out to the hills at distance. 

00.06.35 

8. And, in some kind of a way I would see this is being a little bit like that, that would be, it would 
be much more of a kind of look out, a lair, in a sense, and probably you know 

Section (C) 


00.06.51 

9. I would imagine the thing for me, you know whether it was actually something, I mean how the 
things were supported?. It really wouldn't matter whether was it actually a kind of more regular kind of 
architecture, whether was very simple almost like a kind of strange black house, it really wouldn't 
matter to me. 

10. And presumably, the landscape of the mound coming up, and then you got the views, but 

equally you know, it could be a way in from the rear, some kind of may be steps or something 
co ming down. 


11. So, there was this kind of intervention in the landscape, and again I have in mind something 
years ago, I have been drawing really in 

00.07.45 

where the Germans made some incredible intervention in the landscape, for all kinds for other 
reasons. But suddenly, you know, have this kind of landscape with holes cut in it and little roots and 
things like this. 


node three 

00.07.55 


12. So, in a way, I just imagined such scheme here is being something that would really 
respond in some kind of a way.(oo.o8.o3> If you imagined this is the kind of a most the shape of a kind 
of glazed wall just a little slit, and may be the earth coming up to this thing, may be there is a little bit 
of terrace, and the bulk of the space is behind, all the light was coming from this, and may be some 
little thing pierce in the roof, some kind of funnel or some thing like that, it really' wouldn't worry me 


and 

Section (C) 
00.08.31 


I imagined really, that somehow you got a kind of a tree on the side of it, and this looking through the 
foliage edge winter or summer or what have you. 


00.08.40 

13. And, it was really almost like you, just kind of forgotten the building around, you just really looking 
out at this amazing landscape, but in the summer, you wouldn't see it at all, it might even just have 


sods of earth 


^ » ywu juoi iccwy luuKHKj 

you wouldn't see it at all, it might even just have 


node four 

00.08.57 

1 4. Again, i remember years ago, \ tried to 




Section (D): Referential sketch 


00.09.05 

remembering, you know the big kind of stone wa lls on the earth there, and really just the root qq thg 
inside and then the sods here, and then the rain running down , and there is lh£ kind gf landscape 




00.09.20 

15. It seems as if it was taking similar kind of thing, although there is no sheep walking up the side, 


Section (E) 

00.09.27 

but on one side probably the thing, I mean could be a little crockey wouldn't really matter May be 
there is this kind of damp blanket, and the landscape come arose into it that, and on one side, the 
wall disappears and just propped up in some kind of a way, and you actually have the view out 

00.09.45 

16. But, it seems that it isn't really kind of vernacular area which we are talking about, it is a 
kind of campus, and we want to regularise the thing, and so that probably, in thinking of the thing, 

that I've seen years ago by Humpert that I would think of the thing is being a little regularised, you 
know, may be slightly more modernist in a way, but I would like to see the form of the thing may 
be being shaped largely by, to certain kind of a program, one imagines someone residence 
there, looking at the lovely views in the river, and people coming and talking, and things like this 

1 7. And, in an existentialist way, thinking of wrapping in a rather like 


3D (B) 

00.10.30 

supposing the building was kind of a tray, and you know, one could imagine certain area more 
private than others, kind screened off in some kind of a way, and it is almost as if some how the 
elements of the building were kind of wrapped around like might be a kind of table area, a kind of a 
bed area or something like that, and one, one side really, there is the view, 

00.10.54 

on the other side really the utilities themselves, may be the kitchen, the bathroom, all these things that 
could be or to a degree blind spaces, although one wont really or may be something like this, 
perhaps you are more making coffee and things like this, or may be going into the main campus to 
eat or going to the pub, or what have you. And presumably, it is meant to be a place, where it is good 
for conversation, and that may be in the summer, there is some kind of a place, where you could sit 

out side. 


3D (B) 

00.11.28 

18. So, the notion; if one imagines the kind of, I am not suggesting it should be so regularised as 
this, you could imagine the bank was actually cut away in some way. They might be even some way 
may be that is the way in, there is, I mean it doesn't have to be on this side at all. But, that somehow 
over here imagine that one actually can pierce the hill in some way here, 


00.11.57 

and then may be on this side the various spaces, and the views out, and probably as inside you may 
be get some elements that may be support the roof as a kind of folding screen, you know, well like as 
in tradition the kind of little screen, having the living room in the, could create the sense of territoriality, 
and they are artificial things themselves, and out side, perhaps one tries to make a kind of landscape 
version of that within the landscape around, it seems to be kind of trees forming a sense of enclosure 
around this, and that is in some way, I would imagine again that perhaps not on the same level, 
maybe just setting, may be one would find some deflection in the ground, some indent somewhere! 
that would make a kind of natural small scale arena for two or three people or what have you, may be 
on a particular sunny spot, and one would choose with care. 


NODE FIVE 
00.13.04 


Wright Falling Water 



little hut on 
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me one 



make a very 



architectural 



lik 



he wrote about 
iht did in Fallini 



along. 



not have built over the water tall 


He 




taken an axe and cut some trees down, and just built as he did on [he h^nk 



hut. It was strai 


thin 


he 




.ome 



the water fall. He had a little path that 



its, So, In a wav, it would 
its a way yc iq itie water 


fail 


kind of statement than more regularised kind of version that Wright put out over the water fall It is 
almost very kind urban kind of thing rather than rural thing, in a sense that Thoreau meant it. ( oouw,l 

don't think there is much of choice in a way here, I don't think you can do a little black house, I 
would feel it would be inappropriate. (oo u u) 


20. (00.14 15) Architecturally, I would see the po ssibility pf someone like Humoert in Ihp recreation centie 
he did in Badenweiles gr ope would imagine the kind of things really that Giancarlo dp Carlo did in 
Urbino. (ooi4 29) 

21. So, I suppose what I would look for is somehow to find a relationship between the way in, 
the way through, and the way out of this thing, in relationship to the movement around the 
campus itself, both along the edge of the river and winding up. (ooi4 47>l mean whether one could 
have through this route some amazing, you know, stepped down, you know. 


IDIII 


one would 


the 


the kind of things really that 


Carlo did 


3D (C) 

00.14.57: 

22. If I just take funny view of this, assuming those kind of folding planes of some kind, and imagine 
there is some kind of glass, and I don't know how the roof might be hold up, it doesn't really matter I 
am just assuming a kind of big slab that picks up the contours themselves, and may be, a little path, 
that goes outside part of this tucks down, and disappears, may be the mound is, may there is some 
kind of trees or what you have here. May be there could be a kind of solid core behind which are the 
services, and things like this. 

00.15.44 

23. 1 mean may be, there is a kind of laboratory space or what have you, I mean, you know that would 
come may be place to show slides or what have you. Perhaps the entrance could really perhaps be 
from the side, because when you come from the campus, you park the car here, this might be the 
best way of getting in, so you come along the side, may be there is a kind of secondary exit that side, 
may be the primary entrance this side, perhaps the private area is really on this side, and may be the 
area where the students meet the professor, what have you, could be on this side, and perhaps 
along the entrance may be 


3D (C) 

00.16.27 

stepping down, I don't know how the thing would step down, may be it steps down in a series of 
terraces, may be it is a deck even supported out in some way, I mean, perhaps it's right down on the 
water side, is just connected by this series of steps. (ooi6 48) 1 am thinking of Barns and one of the 


things thgt Ed 



djdL 


00.16.52 

and stepping down, may be you could swim in the river or picnic, or may be there is a little kind of 
smoke snack, barbecue or what have right down in the river, may be the deck, you can fish from, and 
things like this, but it's a place to have that kind of conversation in a kind of sunny spot of some kind 
and that perhaps the area, the landscape on top in much quieter, more private kind of a thing, so, I 
guess that I would see this is being the public around, and may be the public activity of this program 
would really be in this kind of area, and I would see perhaps, this is being more private, and may be 
one can find a small glade in this kind of copse itself, where the sun comes in outside of the 


bedroom was a place to some sun bath privately so to speak, and that probably from this route, there 
might be then, this kind of way down, and you know, could you just simply take a very kind of natural 
course, and that really one actually get some kind of deck there for which to fish and swim and all 
those kinds of things, and it seems to me that really the actual shape of this really, a bathroom or 
these things kind of fixed things, that I imagined it is probably easier to do the services on this side, 

so I would actually shove them there. 

NODE SIX 
00.18.20 

24. 1 think the architectural development of the thing is extraordinary difficult, and you know the 
fine tuning clearly, one would want much more of kind of program given in a sense whether it is a 
kind of one bedroom or two bedroom, and really you know the exact amount of space required 
really for a kind of seminars or what have you. But, I wouldn't think architecturally, the thing would 
change that drastically, it would still be more architectural kind of trglodyte thing than it would 
be a vernacular black house kind of thing.(ooi8 53 > But I would say there is something where the 
material largely is found in a way, perhaps you would use some field stone if you could find it, may be 
want to try to use some timber, may be the any concrete would really be left as found sort of speak, it 
wouldn't be a kind of tidied up. It isn't a kind of place where you have a kind of elaborate marble floor, 
(0019 17) you would really have things that although it is to a degree more sophisticated, there 
was a kind of earthness about it that actually, you know, it would be something that could really 
sit very well with the views, 00.19 301 kM also co ujd be seen in the sense that Giancarlo Carlo work 
in Urbino is its tucked in around the kind of wail eta «x> .19.37) But, also has a kind of a scale that also 
belongs to the town around, I think really, (00.19.45) there would be element within this, that should 
somehow have a kind of correspondence with the campus. <0019511 

25. But, in a way, it would really be a non building. I mean to do it, one would probably cut number of 
trees although, unlike the hurricane the south, you still got a patch of trees, I guess it wouldn't matter 

too much, but I think <oo 20 os> I would be concerned to try and keep the hill to the rear, even to the 
extent the one might almost try to enforce to make it vivid.ioo 20 17) and I think probably one would 
begin to make some alteration to the landscape, that actually might make you know a degree more 
vivid really the whole relationship of this kind of, you know, hidy-hole sort of speak tucked into the 
edge of the hill in a way. It wouldn't matter to me whether it is kind of two floors or one floor. 

Section (E) 

[00.20.45 

26. You could even have a thing, I mean I don't know the exact relationship, but if that is coming up, it 
wouldn't really matter, if the thing was some how like that or even is another kind of floor below in a 
sense may be these might be even a terrace. Although I am guessing, I guess I would favour the idea 
of the hill almost going right over the whole thing, and then down winds it is a way down to the river 

I proper. ] 

00 . 21.10 

27. Again, I mean it is expensive kind of thing, I suppose just simply taken of a little bit of the edge of 
the hill here, I am talking on a kind of one story slightly regular shape thing, might be more 
reasonable way to do it. So, I would see it almost exactly following a kind of not a natural contour, but 
what one might perceive as being the natural contour which is slightly altered contour That would 
actually have to, some contours are not really that dramatic, and I think one would have to really try to 
shape this, make it in a sense more dramatic, and one would want, I would like to see that it has a 
particular kind of relationship to these kind of woods, and again I think it would be something that I 
would really want to do over a kind of short period of time, is something that I would never want to do 
unless I saw both, winter and summer here, I think something here absolutely crucial, you have seen 
the seasons so to speak, that I think the river has no sense just seen to day, it only has sense been 
every day, every year in a way. And, I think probably, I've just seen the life on the campus, how 
someone may be in this kind of building might actually kind of work within the campus or within the 
campus life or what have you. 


STAGE THREE: NODE SEVEN 


00.22.37 

28. 1 think the solution lies in the programming in the site, and I think in the belief that you don't 
need any more buildings plonked on top of the Iand,<oo 22 48 ) I think a little hut down at the base of 

the river would be a pretty poetic thing, but it would be quite a long walk up, and I think <0022591 I 
would actually go for a little bit of Thoreau's kind of deck on the banks, (00 2303) where you can just 
thinking about life and every thing else but work, and something a little bit more up at the top, and 
(oo 23 i 6 }l suppose I have seen it like a cave,ioo 23 i 9 ) I've really a convenient place to kind of watch, but 
also very accessible from the campus proper from, the basic service is from the vehicle routs, etc If I, 

I mean, I would probably, you know, I would've gone on to another sheet, and <002345 may be 
probably something like this, would take me about a day as initial idea <0023511 and most of 
things, I'll show later, begin with something like this. 

29. I think that really, whether two floors or one is neither here or there, I think already, I would've 
made the distinction between some thing that we call the vernacular, this the kind of thing, I would 
expect, this might be the right up on the Atlantic coast, so I would see it is definitely not being like 
that, and <0024201 I have no real idea about the kind and nature of material except 1002420 that, if it 
was this irregular shape, I suppose to see them as mushroom column, some how, 



3D (E) 

00.24.36 

30. 1 was always sure these kind of things is going particularly kind of way if you imagine, this kind of 
irregular roof, and somehow supported on this kind of column, and you know there are some 
interesting architects, <0024 47) Behniggh in particular, who hag. operated tiM kind of way <0024501 if you 
imagine this all kind of the glass edge this all meant the glass edge, 


00.24.57 

it seems a reasonable way to structured it, I couldn't really imagine such in any other kind of a way It 
seems to need something more monolithic, something that it could really then take the kind of earth 
coming right above the roof, you know, and the earth would provide the necessary insulation, etc In 
the same way, I think the same principle is the classic black house, you know, where the rain would 
run in the cavity and actually the damp blanket earth some two foot deep, two foot wide rather would 
An amazing kind of blanket from the Atlantic winds, and so, I imagine similar kind of thing like that, 
and somehow, you know making appear warm vividly, so appeared snug and sublime and all that 
and probably the only architecture may be the way you make the deck and the way perhaps, you 
sign the entrance, and that would probably be it, and 

Section (E) 

00.26.05: it wouldn't matter to me whether you have some little opening in the roof or shaft of some 
kind, y ou can imagine a shaft of light coming in, 

00.26.10: you know the north light or what have you, I mean a lot of little things like that, that you can 
play with and it would really be immature to me at this particular moment of time is to really one 
would want to do that, but I guess what I would be looking for in a sense, inside try to make a notion 
of territoriality, accepting the fact that on one side you got this kind of irregular kind of glazed thing it 
is a way, a kind of artificial rendering of the natural. 

31. These kind of little trays, <0026421 i a lw ays remember Candelis. Josic and Woods' idea q! 



where they showed a tray and showed a 
Showed the in filling gf the houses, just these irregular 
thp house. I would see this is being exactly like that, and I 
thing not, but much more European kind of existentialist which 

in 





Qi 

i wqlM say this kind, this sort of 





gr Behnisgh <00 27 1 ei and 

you know nothing more elaborate really than that and probably the only side would be revealed 

would really be just the edge here, everything else would really just a series of incision in the earth 


back in the rear. 

00.27.43 Is that about it? 




STAGE ONE: Problem representation (consideration of problem space) 

NODE ONE: 

1.1) Constraints: (set 1) 

1.1.1- providing a quality space, a memorable space. 

1.1.2- we've taken the site away from the slope. 

1.1.3- a small building should be a passive solar cell. 

1.1.4- Beech trees, and the quality of them seem to me to be giving one idea about height 

1 .2) . Deductive (exploratory sketching): 

1.2.1- something which was really quite tall in some way, had some rather important space up at 
the top of itself 

1.3) Inductive reasoning \ explanatory sketching: 

1.3.1- What do I actually do downstairs? 

1 .3.2- What would be the access to this? 

1 .3.3- How do I fit in a staircase? 

1 .3.4- What is the nature of the stair? 

1 .3.5- What would the nature of the contact to the ground would be? 

NODE TWO: 

2.1) Constraints: (set 2) 

2.1 .1- the basic site is not too specific 

2.1.2- Existing building 

2.1.3- Large Beech trees 

2.1.4- Slight knoll 

2.15- The river down here. 

2. 2) . Deductive (exploratory sketching): 

2.2.1- 1 am thinking about is some quite tall structure in amongst the trees. 

2.3) Inductive reasoning \ explanatory sketching: 

2.3.1- Would be approached from here 

2.3.2- to this little building which is amongst the trees 
2.3 3- As i remember the trees I like the quality of trunk 

STAGE TWO: The generation of possible solution 

NODE THREE: 

3.1) Constraints: (set 3) 

3.1.1- Thinking about the physics of the building for a moment, 

3.1.2- Maybe we ought to have some high double capacity material 

3.2) . Deductive (exploratory sketching): 

3.2.1- Something which is may be slightly tapered at the top of the building 

3.2.2- 1 have this sort of view something round about this sort of size 

3.3) Inductive reasoning \ explanatory sketching: 

3.3.1- It is not really a cone 

3.3.2- These shutters could be operated from in side in some sort of a way, 

3.3.3- You want to retain the heat 

NODE FOUR: 

4.1) Constraints: (set 4) 

4.1 .1- What will happen if we thought about the circulation up to it? 

4.1.2- If we have two storeys, the building will look like awfully dumpy, unless we exaggerate the heiaht 

4.2) . Deductive (exploratory sketching): 

4.2.1- 1 have the idea of getting long logs and you put them up and you brace them 

4.3) Inductive reasoning \ explanatory sketching: 

4.3.1- These shutters, I don't quite know how do they work yet 


4.3.2- lt look like a top of metronome 

4.3.3- The shutters only actually open on one side sunny side 


NODE FIVE: 

5.1) Constraints: (set 5) 

5.1 .1- 1 think probably at least two rather tall floor 

5.1.2- It seems to me the entrance and staircase are pretty important. 

5.2) . Deductive (exploratory sketching): 

5 . 2 . 1 - The staircase is got to be the main circulation system 

5.2.2- 1 suppose it will be possible and might not be possible and to keep this sort of tall quality. 

5.3) Inductive reasoning \ explanatory sketching: 

5.3.3- Do I like this? 

5.3.4- 1 wonder whether we should look at a proportion system for the spaces. 

NODE SIX: 

6.1) Constraints: (set 6) 

6 . 1 .1- 1 got to start looking at the plan a little bit bigger. 

6.2) . Deductive (exploratory sketching): 

6.2.1- If we said the plan of the floors was a square, will be roughly 3.6 

6.3) Inductive reasoning \ explanatory sketching: 

6 . 3 . 1 - Would that be big enough? [...] the smaller the plan the better really. 

6 . 3 . 2 - They might be able to reverse that. 

6.3.3- it emphasis the sort of a formal quality of double cube. 

NODE SEVEN: 

7.1) Constraints: (set 7) 

7 . 1 .1- to provide a toilet for these people which gives me immediate problems. 

7.2) . Deductive (exploratory sketching): 

7 . 2 . 1 - The other possibility is that , I design the square a little bit bigger than I actually need 
I make an inhabited wall around the building. 

7.2.2- 1 could perhaps arrange the stairs around here. 

7.3) Inductive reasoning \ explanatory sketching: 

7 . 3 . 1 - The disadvantage of this is that its adding bulk to the building 

7.3.2- if we make 600 wide, that will be 3 the actual internal space, would it be beginning a little bit small 

7.3.3- You want to have some shutters outside that which open, allow the sun to come in and strike the floor 

7.3.4- In terms of passive solar control, what really want to do is get sun to strike a high thermal capacity 

7.3.5- The building is really rather taller than it needs to be 

7.3.6- 1 have not decided where they are going to sleep 

STAGE THREE: Solution assessment 

NODE EIGHT: 

8.1) Constraints: (set 8) 

8 1 . 1 - I've got about 6 or 7 minutes. I'll be able to do little drawings. 

8.1.2- 1 am uncertain what actually is going on the ground. 

8.1.3- I've suggested it might have a domed ceiling which would define sort of a classic nature of it 

8.2) . Deductive (exploratory sketching): 

8 . 2 . 1 - The other possibility is that I didn't need the thickness on the top floor. 

8 2.2- Not sure I like it totally. 

8.2.3- Let's think. 

8.3) Inductive reasoning \ explanatory sketching: 

8.3.1- It looks good. 

8 3.2- It would have to be a concrete, I don't think stone would make it thin enough. 

8 3.3- and then a timber thing on top of that really too much of an angle. 

8 3.4- There is opportunity of shutters here, which I haven't got time to design. 

8.3.5- 1 would like to make a model of it now actually, I don't have time, I think I ran out of time 



Robin Webster: Protocol Analysis Borders: represent ' verbalisation \ sketching association 


Key: 

CONSTRAINTS 

RFTRIEVING 



00.02.17: 

7 . That leads to the problem what do I actually do downstairs? What would be the access to this'? It is 
going to be a small building, how do I fit in in a staircase? What is the nature of the stair? What would 
the nature of the contact to the ground would be? 

NODE TWO: 

Site Plan 

00.02.40: 

8. I understand the basic site is not too specific, but if you have existing building here with 
rubbish bins actually there, and this flat side which is probably can become car parking, and there is 
some trees here, one or two quite spectacular ever green, and along here there is the large Beech 
trees. Slight knoll, as I remember actually, and the river down here. And this is really the site, the 
slope is d own to the south, but this area here is rela tively flat. 

Site Plan 
00.03.30: 

9. The sort of thing, I am thinking about is some quite tall structure in amongst the trees 

10. Possibly sitting somewhere quite on the edge of the site like that, 


Sections (C and B) 
00.09.33: 


two 


^ v 

exaggerate the height of these others. I mean if that is a man, then a man with a hand up is about 8 
foot, even this actually will be a quite high room, it will be 2.4, ... will be about 3 6 meters from there to 

there. 


20. What I am drawing here is a lot higher, it is really how I'm getting it up amongst the trees, I want it 
to stand firmly on the ground, and I have the idea of getting long logs and you put them up and you 
b race them . 

00.10.30: 

21. We also talked about some rather dense, thermally high capacity floor which is the sun will strike 
So, this room because it has got these shutters, I don't quite know how do they work yet It has the 
opportunity of being private, when you close the shutters or open them in some way, when it is open 
from the out side, it suppose would look a bit peculiar because it would be, I think if 


00.11.08: 


draw it in perspective, if it looked like that , and the shutter would some how have to stand out 


they actually 


look like a top 



you know. 


come out, ii looks something 


that, yes. (oo 


are permanently closed. Maybe you can make some openings in them. The shutters would look 
something like that and these will be closed with some openings on them. OK 


NODE FIVE 
00.12.08: 

23. I though t of some sort of a false structure here, I think probably at least two rather tall floor, I 
have to make an entrance, and it seems to me the entrance and staircase are pretty 

important.0012 24) 



Section (D) + Site Plan 


00.13.30: 


25. And this comes back to here I guess we are probably we have few half landing on that stair, and 
you simply say they can use it as they wish.. This floor here, Do I like this? This is the trees will 


becomin 



00.13.50: 

26. Pass this, the way I am drawing it at the moment, a man height, 1 8, four man's height, I got 7.2 
height. 

00.14.20: 


27. I wonder whether we should look at a proportion system for the spaces, the 7 2 high I usually 
tend to work in double square because they are sort of easier to workout the golden section I have 
not a golden section in my mind. 3.6 would be exactly half of that, I got to work on another sheet of 


paper. 


NODE SIX 

28. (00 14 38) I got to start looking at the plan a little bit bigger.ioo w 49> 


Plan (A) 


00.14.50: 


29. If we said the plan of the floors was a square, will be roughly 3.6. 


00.15.05: 

30. Would that be big enough? It is quite small building, and we want to keep it, the smaller the plan 


floors 


cube. 


Secti on (E) + diagram 

00.15.28: 

31. So, the floors actually look like that , some quite nice things about that actually That is a double 
cube, that is 3.6, if somebody is standing there, half of 3.6 is 1 8. Say somebody is around about that 
height in this space. 


32. The other thing about this is you can play games, you can light in above and shut out below, if 
just do this..., using colour. 

33. If we light in here made this transparent, you could use shutters or curtain below to make that 

private. 


00.16.34: 

34. That could allow somebody to work perhaps on drawing with rather good quality of light and yet 
to be private. Might not to be private. 


Diagram + Sectio (F) 


00.16.52: 


35. They might be able to reverse that, so that sometimes they are, it was actually may be there are 
times when they want it all to be wind ow. 


00.17.12: 

36. But, the nice thing about may be having a different system of curtains or shutters or insulating 
blinds or something, here is that you could and you divide this way, it emphasis the sort of a formal 
quality of double cube. 


NODE SEVEN 

37. (ooi7 32) I got a nasty feeling if somebody asks me to provide a toilet for these people which 
gives me immediate problems. Because I donl want to produce a square with a lump on 

it. (00 17 49 ) 

38. 1 am not sure yet whether when I drew on the other page, I drew the stair entering axially 

Plan (B) 

00.17.57: 

39. But actually of course, there is a case for a stair coming on diagonal. The other possibility is that 

I design the square a little bit bigger than I actually need the spaces like this, and I fit in in this 

thickness here bogs and basins. I make an inhabited wall around the building, and (ooih„, [ qJsq jjise 
Broch in Scotland. I could oerhaDS arranae the stairs ami mH har Q Thir *< 



the stairs around here This 


rai 


the idea a little 


uan 


circle corner 



space, the pice thing about the 


00.18.59: 

40. And make it easy, and there is all sort of things that one can imagine, can be actually doing 
Including again going back to 


Section (G) 


00.19.05: 


be beautifully 


define the space. So we want to make all three spaces different. On the ground floor might have 
domed thing, the middle floor would be a double cube, and the top floor, the tapered sort of thing 
speaking to the sky. 


.19.34: 


42. There are might be some other things here which would store things, which perhaps the visiting 
lecturer might wish to use, and I suspect the stair would then go on, this would be up to the first (loot, 

Plan (B) 


00.19.50: 

43. and in the first floor you would get into tiny bit of stair, which went up into this bit here, and arrive 
there. 


00.19.58: 

44. The disadvantage of this is that its adding bulk to the building and therefore, it is tending to make 

what wants to be, a tall thin tower dump here, and really wants to keep this as high as possible, and it 

will be nice actually to sort of beat the building regulation and make it less than that, and I quite like 

the idea of 600 wide. So, if 3.6 by 3.6 outside, if we make 600 wide, that will be 3 the actual internal 
space, would it be beginning a little bit small. 


Plan (A) 


00.20.40: 


45. 1 think you put 600 wide just at the out side of this. I am building the stair inside 


00.20.56: 

46. In terms of passive solar control, what really want to do is get sun to strike a high thermal capacity 
material during the day, and then be able to close off the window 


00.21.16: 



47. If this is a window here, you want to have some shutters outside that which open, allow the sun to 
come in and strike the floor. 


00.21.38: 

48. And that will warm up the floor and the heat will rise and the top is going to be the hottest room 
The other thing we might think about is whether we should provide them with a fire 7 There is some 
thing nice about the fire. 

49. The building is really rather taller than it needs to be, it is not the function, it is the idea I want it 
tall. 

50. 1 have not decided where they are going to sleep, but I actually think they should sleep in ttie top 
one, because that the one is going to make it really memorable for the visiting lecturer, and I think 


floor, that is the double height that one. 


floor 


STAGE THREE: NODE EIGHT 

00.22.44 

51. I think Ive got about 6 or 7 minutes.(<x >22 47 ) I'll be able to do little drawings ioo;v. >, so, I've 
accommodated the toilets without spoiling my square, I've got the section, which I know the sort of 


the main studio area is going to be immediately below sleeping area, and now ( oo 2309 ) I am uncertain 

what actually is going on the ground, but (00.23.24) I’ve suggested it might have a domed ceiling 
which would define sort of a classic nature of it. 


Section (G) 


00.23.26: 

52. The other possibility is that I didn't need the thickness on the top floor, so to certain extent what I 
actually got is that. Not sure I like it totally. 

00.23.50: 

53. In fact No I do need that. It is got a bit fat. 

54. Lets think[ ], that it is a little bit thicker than it needs to be. I am not working with scale here 

just a disappointment, when you might begin to want to use the scale. That is 3.6, that wall 


Section (H) 

00.24.25: 

55. That is the height of the main central room, the walls of this thick, that is the width of the stair, I 
think we make the bottom one and a half sort of proportionally. It looks good. Fire place here, stone, 
stone work should come up, the fire is also would warm up the high thermal capacity material, the 
high thermal capacity material is stone. That will may be a fire, which is on one wall is in stone, may 
this tower area is got view out is actually... masonry, stone or concrete on building window within 

00.26.15: 

56. Oh God I cannot, I got staircase in there, well I suppose I can, it makes it fatter, it would have to 
be a concrete, I don't think stone would make it thin enough, 


Section (H) 

00.26.30: 

57. and then a timber thing on top of that really too much of an angle, a concrete frame probably, and 
this is timber, and people are in this height, the entrance is here may start going up the stair inside, 
this thing turns around the staircase in the wall, you cannot actually see it, and similarly here, they 
start going up the stair here, staircase in the wall, and they arrive in the thickness, and the bogs 
carved out of these somewhere amongst in there, and you got the view out to trees, and in here sun 
coming in here and moving around sort of disk of sun comes through a hole there and moving 
around. There is opportunity of shutters here, which I haven't got time to design, it might again stops 
half way, so you could play the game of letting light in top or more light in top or more light on top 
and maintaining privacy. We said shutters might have slightly tapered to make it some sort of 
metronome on top of, a metronome with legs, a metronome with timber legs sitting on top of, you 
know that metronome thing that I am talking about in things like that, sitting on top of piano of music 
teac hers, and have this dawn thing, which goes like that. 

00.29.10: 

58. No functional reason why should be thinking of metronome, just I can think of it how is that sort of 
shape. Now the functional of it is.... 


Plan (C): t op floor + Plan (D): first floor 

00.29.20: 

59. That on top floor, you arrive here, and you have a small bog in there with a little window, you enter 
it here, sliding door little window and maybe you put some clothes and suitcases here. Maybe you 
should arrive at the centre of this space at the bed, you know big bed is there, that is the top floor. 

60. The second floor or first floor is double height space which is still timber, upper half is timber clad, 
the lower half is a stone. The sun comes in here, and strikes the stone, and also has a wall of timber. 

61 . The fire place is there and there is some amazing table or something here. I think we said the 
entrance is here is going to be probably here or something like that. The entrance is this way, and 
they are going upstairs if they want to. From down below, coming here. Big table for the man, sits 
and tells students, they have got comfortable chairs around the fire place, I think a rug. 

62. And some way be sort of particular selected view out through the stone to view out to the Dee, 
and in the morning, the sun would come in from over here. 

00.31.40 

63. Say you could make a terrific game actually where the sun was coming in the building, you tell 
the time or day it was. You couldn't see outside, you could see outside, depends on how you 
organise the shutter, but you could perhaps tell the time without being very obvious where the sun is. 
You could make the whole thing into sundial, 


Section ( G) 
00.32.00: 


could have marking on the wall, you could point on the wall: 12, 11, 10, 9.. 


00.32.10: 


65. So, you know when the sun move around, these things will tell you the time, organise internal 
sundial, it could happen upstairs even better. This is the first floor. 


Plan (E): ground floor 


00 . 32 . 30 : 

66.1 am not sure what is actually happens in the ground floor, other than the entrance , whether it is 
enclosed or not, I am not sure, it might almost be, you know concrete columns actually, and 
staircase actually sort of started up from there, and they tended to horses. They can store logs for the 
fire, may be landscape go through that area, a little bit bushes and staircase starts, and the general 
floor is at the moment as I am saying might be 

67. The other possibility of course is the big doors here, which open out in some sort of a way, and 
start defining terraces, which the terraces would go beyond the building and this would be where 
group of people come down and have a barbeques. So you have people down here on a piece of 
defined ground, having a barbeque, tempting the philosopher down. Students will prepare this 
wonderful; barbeque, and by the time it was ready, he could tell on the sundial when it is going to be 
ready or may be a bell sound somewhere down here, and he comes down here, and they will be 
roasting on ox or something, and they will also enjoy the wonderful view to the Dee . . sun moon, 
also up there, may be should be a telescope here or something, I don't know, quite how position that, 
without spoiling the space. 


00 . 34 . 35 : 

68. 1 would like to make a model of it now actually, I don't have time, I think I ran out of time. 


Thanks very much 




STAGE ONE: Problem representation (consideration of problem space) 

NODE ONE: 


1.1) Constraints: (set 1) 

1 .1 .1- we've got this steep bank coming up. 

1.1.2- we are facing south down a slope, which is of course, architects dream for locating a building. 

1.1.3- What seems to be holding the site together at the moment are the roots of the trees. 

1.1.4- these marvellous trees scattered along the edge of the bank, they are not ranged in any 
particular order. 

1.1.5- but those trees, the bank, the water and the sun over here, are obviously the crucial factors 

1.1.6- The other thing that could change here, but we would like to think it wouldn't is the view and the 
river. 

1 .2) . Deductive (exploratory sketching): 

1.2.1- Obviously, the building wants to nestle into the bank, I say obviously, but I think that, that's the 
way I would approach it, I would want the building to nestle into this bank. 

1.3) Inductive reasoning \ explanatory sketching: 

1.3.1- the existence of the trees provides a natural kind of sheltering in the summer, they are 
deciduous trees, ... 

1 .3.2- That to me then open up the possibility of the maximum window. 

1.3.3- if it is not curved might in fact be a square bay, so that we get the sun coming in the early 
mourning in the summer, setting in the evening. 

1 .3.4- if it is a tall window, we are also going to get,... 

STAGE TWO: The generation of possible solution 

NODE TWO: 

2.1) Constraints: (set 2) 

2.1.1- if it is only one unit, but why shouldn't we have a taller space then an ordinary ceiling 

2.1.2- why should we be limited always, you know, to metric shell and 2.3 meter slab. 

2.1.3- kind of contrast between the volumes and buildings that are snug and low and the volumes, 

2.2) . Deductive (exploratory sketching): 

2.2.1- let's just say it's a little cube to start with. 

2.3) Inductive reasoning \ explanatory sketching: 

2.3.1- using the building as a retaining wall to help prevent any further erosion on the site, 

2.3.2- possibly to come in at this level, which would be rather interesting. 

NODE THREE: 

3.1) Constraints: (set 3) 

3.1.1- what would we do with the roof,.. 

3.1.2- this flat roof as I am drawing it at the moment, is going to present a bit of an intrusion in this 
rather soft landscape. 

3.1.3- This idea seem quite attractive to me,... 

3.14-1 wonder if another way we could look at this would be that instead of rectilinear building, 

3.2) . Deductive (exploratory sketching): 

3.2.1- it is like a drum, it is like a big tree trunk,.. 

3.3) Inductive reasoning \ explanatory sketching: 

3.3.1- it is dealing very successfully with the idea of the front and back,.. 

3.3.2- we are just saying that we are going to start with a circular form, , just in purely architectural 
terms because it is a very simple scheme, we are doing here, something that interests me is 
juxtaposition of different ideas within the same framework. 



NODE FOUR: 


4.1) Constraints: (set 4) 

4.1 .1- we've got this circular form like a big tree trunk dropped into the site. 

4.1.2- if you establish a very strong figure in a like circle, what is interesting then I think is you can cut, 
you can cut a piece out of it at various points, and then start experimenting with these cuts occurring 
within the overall form at appropriate places. 

4.1.3- enforced it by the superimposition. 

4.1.3- we've got the river down here, and then we've got the view, well the view is all direction, and 
then the sun, the sun is coming in from the south. 

4.2) . Deductive (exploratory sketching): 

4.2.1- 1 am not sure that circular form is a good idea, unless we can lay over it another square shape, 

4.2.2- 1 want to get the window really. 

4.3) Inductive reasoning \ explanatory sketching: 

4.3.1- So, that's the sort of window I am looking for I think, in relation to this form here. 

NODE FIVE: 

5.1) Constraints: (set 5) 

5.1.1- the other snag with that circular form would be that,... 

5.1.2- the idea of barrow vaults expressing the notion of a cave like space. 

5.1 3-[Retrieving a project by Le Corbusier at Robin Rock], which has always it seems to be a perfect 
marriageof the archetypal architectural forms of the cave and the sense of enclosure, and the 
modernist idea of transparency,... 

5.1.4- interested in the building trying to get the best of several worlds,.. 

5.1.5- a kind of modern and transparent element within it or projecting from it that related to the view. 
So that, circular form would make this actually quite difficult. 

5. 2) . Deductive (exploratory sketching): 

5.2.1- Let's just start you know with simplest idea, that we use the back wall of the building as a 
retaining wall, ... 

5.3) Inductive reasoning \ explanatory sketching: 

5.3.1- 1 think that would be OK. If just this part with the windows projecting off it, 

NODE SIX: 

6.1) Constraints: (set 6) 

6.1 . 1 - the other thing about that would be then if this perhaps would be a bit greedy,.. 

6.1.2- but rather than just one single vault maybe the building has a pair of vaults, that would 
depend on the scale of the accommodation. 

6. 2) . Deductive (exploratory sketching): 

6.2.1- we still are looking to see how we can get this piece out in the front 

6.2.2- what could happen then, would be that one bay perhaps would have the floor slab that 
projected out to take advantage of the view. 

6.2.3- we going to try to sit on the ground in this sort of way. 

6.2.4- it doesn't necessary need to be vaulted, but I think vaulted would be nicer, . 

6.2.5- 1 haven't got time to draw the whole tree of course, but it is a kind of line. 

6.3) Inductive reasoning \ explanatory sketching: 

6.3.1- it will be a natural change of out look, which would be very dramatic and exciting as the season 
progress,... 

6.3.2- 1 don't think kitchen unit does need any daylight, 

6.3.3- it is getting more rectangular now. 



NODE SEVEN: 


7.1) Constraints: (set 7) 

7.1.1- The other thing, that doesn't change is proportion. 

7.1.2- we start in plan, with, you know, a double square. 

7.2) . Deductive (exploratory sketching): 

7.2.1- that's starting to get too linear I think. 

7.2.2- what is the other possibility? Just a single square and then within it a smaller square possibly 

7.2.3- 1 am not too keen on spiral stairs,... 

7.2.4- No, it wouldn't because we've got the balcony just going over this part 

7.2.5- instead of it putting on the back wall, maybe we will. No, no we will put it on the back wall, and 
might leave us the possibility,... 

7.3) Inductive reasoning \ explanatory sketching: 

7.3.1- So even from this very basic simple geometric shape, the square starting to get a series of 
over lapping spaces. 

7.3.2- we've got an L shape room, which is always a favourite. 

STAGE THREE: Solution assessment 

NODE EIGHT: 

8.1) Constraints: (set 8) 

8.1 . 1 - what I am trying to do there is actually make a hot spot there, ... 

8.1.2- we've got this projecting window balcony, window seat, that's it what we would do, 

8.1.3- Right, recapping, box, projection, the view that sitting in landscape, something like that, that's 

right 

8.2) . Deductive (exploratory sketching): 

8.2.1- the projecting piece, the projecting window, the window seat that's wide enough together, single 
bed in it,... 

8.3) Inductive reasoning \ explanatory sketching: 

8.3.1 - that might be a problem in a domestic situation, but I don't think it would be a problem here 

8.3.2- we should be coming in here or here not in the middle there, if we do that , then we are starting 

to talk about a movement 

8.3.3- So you could choose. 

8.3.4- So, say like a balance between archetyped forms and also the possibilities of more modern and 
flexible relaxed life style. 

8.3.5- The difficult thing is getting started, once you get started isn't too difficult 



David Wild: Protocol Analysis 


Borders: represent verbalisation \ sketching association 


Key 

CONSTRAINTS 

RFTRIFVING 


Eeploratory Sketching 
Explanatory Sketching 


STAGE ONE: node one 
00 . 00.00 

1. OK, just from looking at the site, 


00.00.05 

2. get the pen running, we've got the river running round here, we've got this steep bank coming 
up, and we are coming in from this side, and this is the north down the page here, 


00 . 00.20 

in other words, we are facing south down a slope, which is of course, architects dream for 
locating a building. 

3. 1 think the first thing I'll be looking at, would be to do with the section of this site 

Section (A) 



00.00.42 

4. Ihe angle of the bank, i 
that . but then 



sure of. but it 



to 70 . may be less than 


Section (A) 


00.00.52 


it levels out at the top, and then a little drop, then forms a depression which is the lawn attached to 
the other buildings. 


00 . 01.12 

5. What seems to be holding the site together at the moment are the roots of the trees, it looks 

as if, this little bit steeper than it is, 


Section(A) 


00 . 01.20 

but what seems to be holding the site together at the moment are the roots of the trees because 


noticed in one part of the site, the banks beginning to slip away. It is quite powdery there these 
marvellous trees scattered along the edge of the bank, they are not ranged in any particular 
order, 


00.01.53 

but those trees, the bank, the water and the sun over here, are obviously the crucial factors. 


The lesson <oo 02 oi> 1 
me, which has stuc 
van der Rohe. Le C 
least we hope it dor 


emember having as an architect 
with me was that which ever wav 
irbusier, Alvar Aalto, one thing dc 



the first thing that the tutor said to 




you like 



it is Mies 





is that the sun comes up qi at 


up 


more 




sun on the south side, and so what I would 



lesi ons , one t 

at. would be. 


Diaqram 




00.02.37 

6. first of aii a little 



has the sun circle, which is the path pf the sun in the winter which is a 


bout 45". path of the sun in the 



which is like 135 . the angle of the sun in the winter is down 


low, in the 


00.03.02 



is up high. 


7. 



thin 



( 000307 ) The other thing that could change here, but we would like to 


think it wouldn't is the view and the river, I mean the river might be diverted in other direction, but 
let us hope it is not going to be and Disney Aberdeen, Disney experience might be constructed on 
the other bank of the river, but we'll hope that doesn't happen. So, we will say we've got the sun like 
this, we've got the view like that. 

8 . Obviously, the building wants to nestle into the bank, I say obviously, but I think that, that's the way 
I would approach it, I would want the building to nestle into this bank, and takes the advantage of the 
slope to come in at a higher level perhaps at the half level, (000400) Ihe existence oi these tree at the 
moment provides without looking at exactly where the building is goin g to be placed, the existence 
of the trees provides a natural kind Qf sheltering in the summer, they are deciduous trees, so in the 
winter when the sun is low, it is coming underneath and through the branches of the tree In the 
summer when the tree is filled out and the sun is steeper, they are going to provide a natural shadow 
to toe building . (00.04.30) That to me then open up the possibility of the maximum window, taken full 


of toe trees 


a 


inaai£ 

kind of 


where the 
ring in toe 


is going to tto 


winter when the sun is low, it is coming underr 
summer when the tree is filled out and the sun is 


the 


they are going to 


advantage of this view, 

Diagram 




00.04.40 


9. so the window at the front of the building, if it is not curved might in fact be a square bay, so that 
we get the sun coming in the early mourning in the summer, setting in the evening, 


00.04.53 

and we've taken full advantage of that whole panorama of the sun's movement in the summer, if it is 
a tall window, we are also going to get 


Diagram 


k A 


00.05.07 

in section, if it is a tall window, we are also going to get the natural effect , remembering the trees 
here, we are also going to get the natural sheltering effect of the trees in the summer So, we don't 
really need a braise to layout at the top of the window. In the winter, the sun is going to come right 
back through this tall window, even when it's rising and setting in these sectors is going to come right 
back in into the back of the plan. 


STAGE TWO: NODE TWO 

00.05.44 

10 . So, the section of the building then, thinking if it is only one unit, but why shouldn't we have a 
taller space then an ordinary ceiling, why should we be limited always, you know, to metric 
shell and 2.3 meter slab, because it is very nice to have to have some kind of contrast 
between the volumes and buildings that are snug and low and the volumes that are big and 
generous in it's opening out towards the landscape. 

Section (B) 

00.06.23 

11 . So, we are getting towards something that, let's just say it's a little cube to start with, but we are 

getting towards something, which gives us the possibility of a little kind of kitchen bar or something 
tucked underneath this element here, and perhaps, an area, where a stove or something would be on 
the back wall in the winter, when at night time, you could close off the window and sit snugly around 
this little stove at the back and then that is going to sit in the slopping side, 

00.07.12 

maybe something like that, so what we would be doing is using the building as a retaining wall to 
help prevent any further erosion on the site, and taken an advantage of the half level, possibly to 
come in at this level, which would be rather interesting. I think to come in at the top level, so as you 
come into the house, you get view opening up from the balcony enjoying the total view of the river 


NODE THREE 
00.07.54 

12 . Just looking at that, what would we do with the roof of this, there are these enormous trees all 
around, but this flat roof as I am drawing it at the moment, is going to present a bit of an 
intrusion in this rather soft landscape (000820) The first thought that sprung to mind when 1 looked 
at the site was a famous scheme bv Le Corbusier, at Robin Rock. 


Referential sketch 

00.08.30 

where he produced a series of barrow vaulted spaces, that sat into the hill side, and then over the top 
of these concrete barrow vaults grass was allowed to grow.(ooo8 42) 

00.08.42 

13. This idea seem quite attractive to me, because the curve of barrow vaults suggests that 
archetype with enclosing the element the cave, (ooreoei And something, that l!v£ been thinking about 
recently in relation to comments about my own house, which is a rather solid cave like space 
hollowed out inside, and set against column pr column pins a beam in front of toe house „ SQ Ll 
could be said that my house has juxtaposition of the. archetypes of architectural elements, toe 
cave and the frame . <ooo9.«o) I think personally that this notion of archetypal forms have been neglected 
by the modern movement, who were more interested in pursuing openings and flowing space more 
or less, had lost contact with a very deep rooted feeling we all have, I think we need to have about the 
home, the dwelling as refuge or place of security, where you feel comfortable and safe, is the other 
word I suppose I would use. 

14. So, the barrow vaults perhaps with the grass over the roof, that could be one way of looking at it 
but before we move on to that, a thought just occurs to me, that comes from the sun diagram and 
from, there was a cut tree on the site, a felled tree was growing out of the side of the bank A thought 
is just occurred to me, well I wonder if another way we could look at this would be that instead 
of rectilinear building, 


3D 
00.10.59 

it is like a drum, it is like a big tree trunk, that is being set, dropped down into the landscape kind of 
partially buried, and this tree trunk, would then have a piece cut out of it to form the entrance, and 
could either have a piece cut out in the front or possibly a piece added on, no, no it doesn't really 
want a p iece to be cut out in the front because we are going to loose the idea of the bay window 

00.11.30 

15. So, let's just look to this circular form, and just follow this for a minute [...] Here, we go, where is 
the pencil, these are all rather violent colours. 

00.11.55 

1 6. That's iL let me dp two of toi&. in fapL there are in red 2S well reminds us toaL toai is the 


figure plan of the Konstantine Mellinkov famous s Q. called 
height of the Russian revolution, that has a big window 


• • 


he made al 


which in fact rectangular in 
but also intersecting jn 

in toe back, a big Mn 


it has toe twp i 

so you gpt the 


out into the 
volumes not 


here , 


out to the 


and a studio with a little 


and steps up into it in the back. The studio is 
north light and give this an extraordinary 
window in front is much planer and offers more 

00.13.23 


pf light quite 


fpi painting, and then 


17. So, it is dealing very successfully with the idea of the front and back, and I think one could see if 
you don't mind living in a rather kind of cave like space building that building section, could sit on a 
sloping side, we could possibly come in on the upper level, that is a slight diversion, it was the red , 
the cane that triggered off all these associations, yes. So, we are just saying that we are going to start 
with a circular form, just in purely architectural terms because it is a very simple scheme, we are 
doing here, something that interests me is juxtaposition of different ideas within the same framework, 
and that is come very much from the looking at the work of other architects, if you are really smart, 
you learn to copy before everybody else. You could have a square form within a circular shape, or 
you could cut pieces out of the circle to make a recessed window or to make an entrance, and what 
would be interesting there, would be how far you could [...] 

18. Have we got a black pen here? I don’t really need so many colours, OK. Yes, it is a little bit 
what I was, I mean that doesn’t much different from my pen, I was looking for something 'squeegee'. 
All right, we can use the green one. I am not happy with this. I am not used to big 'squeegee' drawing 


NODE FOUR 






Plan (A) 

00.16.12 

19. Right, we start again, OK, what I was saying, was that we’ve got this circular form like a big 
tree trunk dropped into the site, which is falling down that way, what I was saying was one of the 
interesting thing if you establish a very strong figure in a like circle, what is interesting then I think 
is you can cut, you can cut a piece out of it at various points, and then start experimenting with these 
cuts occurring within the overall form at appropriate places. So, instead of completely destroying the 
original figure you have had, I think paradoxically, you enforced it by the superimposition.. 

00.17.15 

Now, what we are saying, I usually work with these pencils, because they are a little bit softer and 
subtle, what we are saying was that 

00.17.35 

we've got the river down here, and then we've got the view, well the view is all direction, and 
then the sun, the sun is coming in from the south [...]. 

00.17.50 


Plan (B) 


00.18.56 

20. Right, let's recap, go for a take, the river the river, the sun, the idea of the circle, the big roughly 
huge circle, the big hairy circle, and then transposing on to that the sun path because whichever way 
this building is designed, the sun is going to be tracking across there in the summer, and in the 
winter is going come right round from behind here, we've got views in this direction and that direction 
as well. 


00.19.56 

21. So, while the classic idea of a bay window seems to be quite nice within that form, I think we 
would need rather than cutting into this shape, what we would need to do, would be to 

Plan (B) 


00.20.15 

build out from it because only by building out, we are going to catch some of this light coming from 
these sides. So, I am not sure that circular form is a good idea, unless we can lay over it another 
square shape, that allows us to, so I want to get the window really. <00.2047) This is going to b£ M 

a street, and i wanted to be sei back from the street. SQ i £ui in, <0021 oij whereas here we are wanting 
to get out and take advantage of the view, So, I am projecting it out, 


00.21.08 

so that's the sort of window I am looking for I think, in relation to this form here. 


NODE FIVE 
00 . 21.20 

22. So, the other snag with that circular form would be that,<oo 2 i 25) what I couldn't do with that 
would be to use this shape that I have mentioned, 

00.21.30 


the idea of barrow vaults expressing the notion of a cave like space, <0021 36 > with a kind of grass 
not a kind but a grass roof, <0021 4 5) i was referring there 1 p M project by Le Corbusier pi Robin Rock, 
which is done quite early on arid the weekend house Ml h£ built, pn M outskirts pf Paris, which 



within inside these vaults, and seems to have ps with p Ipl pf his work, pn attempt pi M fusion pf p 
range of ideas rather than a single idea like Mies van der Rohe or Philip Johnson possibly would j ust 
put kind of a glass box t he re, as obvious solution fp[ p kind pf blend in with nature. <oo 22 48 ) 


I would be more interested in the building trying to get the best of several worlds, of a sense of 
enclosure cave like sense, and a kind of modern and transparent element within it or projecting 



from it that related to the view. So that, circular form would make this actually quite 
difficult, <oo 23 is) and I think it would start to look rather childish somehow, a kind of little dome thing. 

21. So, perhaps we could forget about that and think that instead of being circular, 

Plan (B) 

00.23.33 

let's just start you know with simplest idea, that we use the back wall of the building as a retaining 
wall, which is cutting into this rather steep slope, so we are going to cut back into this slope with a 
retaining wall, 

Section (C) 

which also is going to hopefully prevent any future erosion, and then sit this building somehow in 
there, at the moment this is projecting beyond the landscape, 

00.24.15 

I think that would be OK. If just this part with the windows projecting off it, but somehow the slope of 
the ground should take in the main part of the building and what I am saying also, is that we are 
trying to take advantage of this, level changed to give us a double height space, 

NODE SIX 
00.24.42 

the other thing about that would be then if this perhaps would be a bit greedy 
Roof plan 

00.24.52 

but rather than just one single vault maybe the building has a pair of vaults, that would depend 
on the scale of the accommodation .(00 25 08 ) The pair of vaults curving over this way, I am not 
drawing them in elevation, I am drawing them kind of, in roof plan, and then give us a plan where we 
would need two kinds of load bearing elements on either side, 

Roof plan 
00.25.34 

and then we still are looking to see how we can get this piece out in the front, projecting and what 
could happen then, would be that one bay perhaps would have the floor slab that projected out to 
take advantage of the view 

Section (D) 

00.25.47 

gallery, that will be the normal line of the building say, and then we have one piece that is projected 
out which is going to be glazed that piece, and then we going to try to sit on the ground in this sort of 
way. So, this right it would come further down the slope then, so that the ground level up at the top of 
the slope here would be at the same level as this roof, which could be flat as well, it doesn't 
necessary need to be vaulted, but I think vaulted would be nicer, so that vaulted roof is going to sit 
over here, and that's going to be grassed, and we are going to have grass here, and as I was saying 
earlier, we've got these huge trees here which provides us with. I haven't got time to draw the whole 
tree of course, but it is a kind of line. 

00.27.01 

As to go further down, the bank of course in the summer, you are going to be looking straight out on 
tree top levels, and just getting few glimpses across the road, but you are not going to be looking 
down through the trees in the summer and across them in the winter So, it will be a natural change of 
out look, which would be very dramatic and exciting as the season progress, and I was saying in 
section, we could take back under here the things that don't need any daylight particularly like the 
kitchen, I don’t think kitchen unit does need any daylight, and we could combine that with possibly at 
the back of the plan. If it is getting more rectangular now. 

NODE SEVEN 
00.28.07 

10. Well, what the other things that doesn't change in architecture, the position of the sun, the cycle 
of the seasons, the aspect although that might change. 


00.28.25 

The other thing, that doesn't change is proportion. So, if we use a system of proportion based on 
our kind of experience, this... <oo 2838 ) Le Corbusier tried tg dQ Ibis with his modular figure, that has 
bee n much parody but his little drawings, whigh show lhg cycle of the sun, and the figure of the man 
and his attempt to relate a!i dimensions lg sitting, walking, eating, and sq on (oozassi I think they are 
absolute essential in architecture. So perhaps, <0029001 we start in plan, with, you know, a double 
square. 

Plan (C) 

00.29.13 

You probably don't need the gallery piece actually over the whole of the plan. It could just be a quite 
small gallery. It doesn't need to go over the whole length anyway, that's starting to get too linear I 
think. 

Plan (D) 

00.29.30 

So, what is the other possibility? Just a single square and then within it a smaller square possibly we 
could then come in at the upper level on to this balcony, and then from that I am not too keen on 
spiral stairs, so may be come in from that, and then go down, that might then take us to the back of 
the space , or it will take us. No, it would be better if it took us down at the front, 

Plan (E) 

00.30.12 

that then would leave the back as a kind of dead end, and that dead end would be the most cave like 
space, within the cave.. No, it wouldn't because we've got the balcony just going over this part Here 
is the staircase coming down, we've got the balcony over this part, now tucked under the balcony, 
we have kind of, we will put the kitchen, we will put the kitchen unit in there, and instead of it putting 
on the back wall, maybe we will. No, no we will put it on the back wall, and might leave us the 
possibility, 

Section (E) 

00.31.00 

when that is sitting in the site, that might leave us the possibility that we could get a little light in 
through t his point from this side. 

Plan (E) 

00.31.19 

So, we get a little kind of sneak bit of east light in the mourning coming through small window there, 
and then we were talking projecting a balcony [...]. That was going to project it to catch the sun and 
the light. 




00.31.54 

12 . So even from this very basic simple geometric shape, the square starting to get a series of over 
lapping spaces. Within that single volume, we've got an L shape room, which is always a favourite. 
This gives the possibility of occupying three different sorts of space tucked under the gallery, we got 
a little snug, where we've got a kitchen unit and then, and in the centre of the plan, somehow in the 
centre of the plan, because that's the way, where it should be 

Plan (E) 

00.32.30 

either facing the kitchen or no it should face here, then the staircase goes down at the back of it, 
(oo 32 38 ) 1 am looking at making a little hearth gr a little kind gf replacement gf primitive hearth within the 
cave, the fire glace tg kind of gather arggnd in the winter, may be it's double asoected 100 3? sH need a 


microscope for this 


STAGE THREE: NODE EIGHT 
Plan (F) 


00.33.09 

what I am trying to do there is actually make a hot spot there, so we got a hot spot there, and 
then we’ve got this projecting window balcony, window seat.ioo 33 iei that's it what we would do, we 
will make a window seat instead of having the glass going right down to the ground, we will make a 
window seat, and that can also be big enough to sleep on. So that if you have a friend they could go 
there and you to the gallery. 

13. I am doing a little window here to get some east light into this kitchen, we then have a hot spot 
around a little stove or something cosy in the back here under the lowered ceiling, which is where we 
would cuddle in the winter with haggis, or whatever. 


00.34.22 


There is a famous low cost 
running across jt with a big 




does 





the front again 


like this, which has 
un designed by Le 





known and much 




in 



Frenchman or 
ch their ore do 





by 





the 



fgr 



the view that sitting in landscape, something like that, that's right, [ 
Section (E) 


00.35.32 


dern architecture was an invention of a !ol 

(003511) Right, recapping, box, projection, 


• ••It 


was saying this roof was coming up to the ground level, and here is the lawn here. So, that this 


plane of grass continues out to cross on the roof of this building. So, the projecting piece, the 
projecting window, the window seat that's wide enough together, single bed in it, 


00.36.00 

which that would also be, you could make this really small then because by projecting that piece out, 
that could hold two or three people for a conversation. So, this is where you would kind of sit around 
and have a talk and then, you could retreat to that back or up on the gallery if you want to sleep 
There is a snag here I've realise, which is, I am saying I am coming in here, but of course it is not 
exactly a public access route through here, but we are coming in and entering where the bed room is 
or the sleeping gallery is, that might be a problem in a domestic situation, but I don't think it would be 
a problem here. 

Plan (F) 


00.36.50 

So, I would be inclined to have, you know, the sleeping space tucked right to the back here, it will be 
warm because that heat will be coming up from the hot spot down here up through the centre, and 
you will be tucked in the nice little corner here, and you feel kind of snug, and may be just divide off 
this kind of sleeping space with storage cupboard that gives you something like a little entrance 
lobby._ 


00.37.19 

So, what we would do there, would be to have perhaps a harder finish on the floor there So, you 
could come in with your sweater and welling boots or whatever, that you have needed, to give the 
design seminar in the auditorium, and leave the dirty boots and overcoats here in cupboard here, and 
then come across, and then either spiralling down or coming down the stair in this direction, but 
somehow at that corner not in the back here because as you come up and down the stairs, it will be 
very nice to get the view out through the window here. 

14. 100 38 02 ) Le Corbusier's, I keep talking about this auv. but are not a lot of people talking about these 


14. (oo 38 02 ) Le Corbusir 
guvs, i think, the old 
neoDle seem to be toe 







ier's mum was 



him that 



he come 


from school, he has to wash his hands 



you notice in really all his plans as vou come in the 


entrance hall, there is a wash 
you are ready to go to the int 



so vou come in take your 



vour hands, and then 


you are ready to go to the interior. (00 38 4 i)So, perhaps we are going to put a little wash basin in here, 
somehow rather off the entrance hall, we are talking about entrance hall as if this is a big house, it is 
only a little unit, but if the city is a big house, and a house is a little city, may a single piece of 
accommodation can contain within it a variety of spaces, that are a microcosm of a bigger happening 
in a city, it wouldn't be a problem with the plumbing because we got the kitchen down here, so we 


could arranged this quite simply, I've just realised what we could do, we could flip, why we didn't think 
of this before, 



00 . 39.29 

we should flip [...] What we do, God we should be coming in here or here not in the middle there, if 
we do that , then we are starting to talk about a movement where, that's, we are coming to door here, 


we've got the possibility of visual axis running from one corner to another, it means that we could put 
a wash hand basin in here immediately over the little kitchen sink down below, and then we got the 
choice, if the basin goes there, we got the choice of going either here or here. So, we can either put 
the bed here or here, or we could put it on the edge there. So you could choose 


00 . 40.29 

That's another thing, it seems to me very important that, you know, when you plan a building, there 
shouldn't be just one place where to put the bed. icxmcmi) This is something that Mellionkov didn't 



with 



a marbl 


linth 


• « t 


iti 



jse in his famous cylindrical house, this one here, he had the bed on sc 

i can't remember what iTs made qL bul it jus! sat in a kind of a very 
like, you know, the sleeping beauty, or something or Lenin in his to 




QL 


Lenin in his tomb 



also did 



which 


that 



His bed sat 



red Lenin jn his tomb. How many 
the around, like a tomb almost c 



QD Ihe axis 


two 




say, i would say that was 






and the idea of much more 
L and i am not comfortable 



life style A i would say that was a hit tea close 


metaphysics, and i am not comfortable with those sort of absolutes. <oo-n ss) So, say like a balance 
between archetyped forms and also the possibilities of more modern and flexible relaxed life style. 
How we are doing because... I think that's probably enough. I don't give too many trade secrets 


away, you know, in just half an hour. 

00 . 42.15 


OK, yes, [...] The difficult thing is getting started, once you get started isn't too difficult 


Ed Jones Protocol Analysis 

STAGE ONE: Problem representation 

(consideration of problem space) 


NODE ONE: 


Jeremy Dixon Protocol Analysis 

STAGE ONE: Problem representation 

(consideration of problem space) 


NODE ONE: 


1.1) Constraints: (set 1) 

1.1.1- 1 have to admit when I saw the red square, it 
sums up in me the sense of the river bends at this 
point, and there must be something just fantastic 
about being there .... 

1 .1 .2- that's the alignment, that's very provocative. 

1 .1 .4- It is very small building, and an enormous site. 

1 . 1 . 5 - raises the thought that you have the edge, the 
river, this extraordinary bulk of trees and these build- 
ings. 

1 .1 .6- One might ask what role of the building has to 
be with this much bigger piece of landscape. 

1 .1 .7- 1 mean because of that relationship, I have seen 
right at the corner, in fact like a little hinge. 

1 . 1 . 9 - we were talking about little things that might be 

amongst the trees. 


1 .2) Deductive (exploratory sketching): 


1 .2.3- I agree with you 


1 .3) Inductive reasoning \ explanatory 

1 .3.2- a symbolic object 


1.1) Constraints: (set 1) 


1.1.3- We've persuaded ourselves for whole day that 
working on sloping site is more interesting than work- 
ing on flat site 


1 .1 .8- It is so tiny to take that function, you would have 
to be quite tall to make use of that long edge. 

1.1.10- 1 think it is the building, the quality of which is 
a lot to do with its location rather than it's space in- 
side. It is an extraordinary special space. 

1.2) Deductive (exploratory sketching): 

1.2.1- this room for a small building to sit amongst 
the trees and not feel themselves, exposed in the way 
the big scale building... 

1 .2.2- something odd about that to push the little build- 
ing into an exposed position. It is terribly significant 

1.2.4- I am thinking about really exceptional thing, is 
to be on slope... 

1 .2.5- somewhere in there amongst the trees over- 
looking the view 

1.3) Inductive reasoning \ explanatory 

1.3.1- Not exposed in a sense of being made to feel 
an over important. 


STAGE TWO: Generation of possible solutions 



2.1) Constraints: (set 2) 

2.1.1- You've got probably.. What two storeys be- 
fore you hit the water 

2.1.3- So you could interpret the building, I suppose 
as something that you make a journey into. 

2.1 .5- Let's say four meter 


1.2) Deductive (exploratory sketching): 

2.2.1- 1 think it is vertical space. ... you might have a 
bed space [...] you might go for the bed up to a 
belvedere there. 

2.2.3- These legs might be quite long, ... 

2.2.4- One can also say instead of being left it of 

the ground ... 

2.3) Inductive reasoning \ explanatory 


STAGE TWO: Generation of possible solutions 


ODE TWO: 


2.1) Constraints: (set 2) 

2.1.2- That is more like three,.. I think its eight or 
nine meter. 

2.1 .4- How big is it? Or how small can it be, let's try 
that way around. 

2.1 .6- Is it a bed in the space, [...] is it one space? 
One studio space, is it a vertical space? 

1.2) Deductive (exploratory sketching): 


2.2.2- 1 suppose the belvedere is a good idea 


2.3) Inductive reasoning \ explanatory 

2.3.1 - An interesting kind of building that we now get- 
ting around ... 


2.3.3- To only arosso of architecture deliberately na- 
ive it could derive that quality from its elementary con- 
struction 

2.3.5- it could be a masonry post with a light struc- 
ture. 


NODE THREE: 


3.1) Constraints: (set 3) 

3.1.2- Four meter is about right 


1 .2) Deductive (exploratory sketching): 

3.2.1- it should be tall, it should be tall 

3.3) Inductive reasoning \ explanatory 

3.3.1- ... that came very quickly... 

3.3.2- My feeling when you debate these two oppo- 
site ... 


NODE FOUR: 


4.1) Constraints: (set 4) 

4 . 1.1- there is something I keep coming back to about 
the site itself... 

1 .2) Deductive (exploratory sketching): 

4.2.1- The river is doing this and somehow the 
building faces itself ... 

4.2.3- It could be a circular building, yes it could be 
there. 

4.2.4- it takes a circular form which means it is more 
directionless 

4.3) tnduettvef&dsbhthg ^'^kptahdtofyi'ven 

this frontal condition of the slope ... 

4.3.2- How you then enter to that? 


NODE FIVE: 


5.1) Constraints: (set 5) 

5.1 .2- a big window will be very nice ... 


1.2) Deductive (exploratory sketching): 

5.2.1- Yes you could imagine these closing down in 

5.2.2- also one thinks about one thing should be in 
the winter, would be a stove or pipe 

5.2.4- 1 suppose is also does speak about the 
classic Corb section house ... 

5.3) Inductive reasoning \ explanatory 


2.3.2- and you say why can't that be at touchstone to 
work . . . 

2.3.4- It is a random idea, it is the business of a house 
that wraps itself round in a certain condition 


3.1) Constraints: (set 3) 

3.1 .1- Let's ask the question how small could it be?, 

if the studio space, it doesn't need to be more than 
four meter 

3.1 .3- And thing above, if that 2 x 4 it is enough isn't 
it? 

3.1 .4- It is tiny, it is cube, it is higher and it is wide 

1.2) Deductive (exploratory sketching): 

3.2.2- So, its four meters by 2.5 and 2.5 plus railing 
[...] so it is already a vertical object. 

3.3) Inductive reasoning \ explanatory 


4.1) Constraints: (set 4) 


1.2) Deductive (exploratory sketching): 

4.2.2- Does that mean it is actually could be there? 

4.2.3- 

4.2.4- so that has actually be big enough. 


4.3) Inductive reasoning \ explanatory 

4.3.3- continuing the angle, 

4.3.4- Quite interesting. 


5.1) Constraints: (set 5) 

5.1 .1 - If you got a box, a tall box, then you have a tall 
window ... 

5.1 .3- which in fact open on two direction 

5. 1 .4- 1 mean like having something which is very sen- 
sitive to conditions. 

1.2) Deductive (exploratory sketching): 

5.2.3- That's true a stove 


5.3) Inductive reasoning \ explanatory 

5.3.1- ...how you get on to the roof without making a 
butt. 


NODE THREE: 


NODE FOUR: 


NODE FIVE: 


6.1) Constraints: (set 6) 

6.1 .2- No I think surely, there will be depending on .. 


1.2) Deductive (exploratory sketching): 

6.2.1- This stair may just connect that level to this 
one ... 

5.3) Inductive reasoning \ explanatory 

6.3.2- This is very magical site .. 

6.3.3- you wouldn't want to do that ... 


ODE SEVEN: 


7.1) Constraints: (set 7) 

7.1 .3- How would you deal with these doors? 

1 .2) Deductive (exploratory sketching): 

7.2.1- 1 mean they frame that particular view 

7.2.4- this creative being is going to enter somewhere 
around here, and then does that mean at the back .. 

7.3) Inductive reasoning \ explanatory 

7.3.2- What did you think about the floor? 


6.1) Constraints: (set 6) 

6.1.1- If you do very simple box with a single big win 
dow, do you make that the only window ... 

6.1 .3- The orientation, it is kind of bed window on it's 
eastern side 

1.2) Deductive (exploratory sketching): 


5.3) Inductive reasoning \ explanatory 

6.3.1- If one recaps. I think the reason that we keep 
coming around this is that very difficult, not to try 
and use what exceptional and unusual about that 
place.. 

STAGE TWO: Generation of possible solutions 


7.1) Constraints: (set 7) 

7.1.1- What is the scale? 

7.1.2- it is a position without a bulk, it is a tiny point, 
special point special moment ... 

1.2) Deductive (exploratory sketching): 

7.2.2- Yes they might I suppose have a balcony 

7.2.3- you might have vertical sliding window . 

7.3) Inductive reasoning \ explanatory 

7.3.1- You probably need to examine every bit ... 


NODE SEVEN: 


NODE EIGHT: 


ODE EIGHT: 


8.1) Constraints: (set 8) 


8.1.3- within its context with all these trees you will 
never ever going to see as a pure platonic piece. 

1.2) Deductive (exploratory sketching): 

8.2.1- that gives you the entrance ... 

8.2.2- what is all this? Legs and the ground moves 
freely under it .. 

8.2.4- it needs a ramp... 

8.2.5- it will be quite good if they are eccentrically long 

8.2.7- well this is thinking of the base as something 

quite ... 

8.2.8- then this has kind of may be the possibility of 
telescope shape, this house with this big bays ... 

8.2.9- 1 mean there is a way of seeing it as a little solid 
masonry thing, ... 

8.3) Inductive reasoning \ explanatory 

8.3.2- it is getting too sophisticated you think, 
yes may be ... 

8.3.4- 1 know what you mean. I just got worried 
about, I mean this being rather fragile 


8.1) Constraints: (set 8) 

8.1 .1 - It is interesting you come to the question whether 

you make an ideal interior volume or an ideal exterior 

8.1 .2- 1 think it is an interior ... 

8,1 ,4- a canopy to do with entrance, properly and we 
can have the bump at the back ... 

1.2) Deductive (exploratory sketching): 


8.2.3- 1 think either a little refinement 

8.2.6- and they are probably braced 


8.3) Inductive reasoning \ explanatory 

8.3.1- My problem it starts to loose its naive 
quality .. 

8.3.3- which is fine but different [...] it is almost 
the box that you put the weather instrument in 

8.3.5- OK, so more about half built. 

8.3.6- Five minutes, we have finished ... 


Jeremy Dixon and Ed Jones: Protocol Analysis 


Borders 


verbalisation \ sketchina association 


Key: 

CONSTRAINTS 

RETRIEVING 


Exploratory Sketching 
Explanatory Sketchin 


STAGE ONE 



00 . 00.00 


JD- Well I propose that we put on record, it is eight 
o’clock at night. We had a hell of hard day at school, 
we’ve dragged of back here, and it is very like the 
occasions when we had a difficult day at the office, 
you go home to supper, and we say we meet at nine 
o’clock, and you think my God, I can hardly face com- 
ing back to the office at nine o’clock, and you do it, 
you drag your way back and you kind of with great 
reluctance, tackle it again, the project you have been 
trying to solve all day long, which is.ioooo.ooi 


JD- (ooovoo) All day long we have been looking at 
the sloping sector of the site.<oooi os> Here we have 
archetype site level with a top, and short slope, (po.oi.ii) 
We’ve persuade ourselves for whole day, that 
working on sloping site is more interesting than 
working on flat site...(oooi 17 ) 

JD- So we either cheat, can we cheat and move it 

on? 

JD- Push it into the slope, and they’ll learn that actu- 
ally and they learn that first year students are jolly good 
at sloping sites by now they’ve been trained on the 
sloping site, so they are surely could taking a sloping 

site. 


EJ- Which is the red square. ( 000035) / have to admit 
when I saw the red square, it sums up in me the 
sense of the river bends at this point, and there 
must be something just fantastic about being 
there looking all the way down this river. ( 000049 ) / 
have no idea where the river goes, but that's the align- 
ment that's very provocative.. 


EJ- ( 0001 17 ) And here we have been given the flat 

site (000120).. 

EJ- Push it forward, push it forward. 


EJ- ( 000145 ) It is very small building, and an enor- 
mous S/fe. (00.01 . 49 ) 


JD- (000227) It is so tiny to take that function you 
would have to be quite tall to make use of that 
long edge . (00 0232) 


Site plan 

00.01.52 

I mean raises the thought that you have the edge, 
the river, this extraordinary bulk of trees and then 
these buildings, (000201) these ones are sitting up high, 
and then, we are doing our building here, 

00.02.08 

so one might ask what role of the building, has 
to be with this much bigger piece of landscape 
(00 02 13) rather than thinking this is kind of emplacement 
or pull-box, (oo 02 20) / mean because that relation- 
ship. I have seen right at the corner, in fact like 
a little /7/nge(ooo2 26 ) 

EJ- Although, you could think of it as something it is, I 
mean all through morning with the students on the 
sloping sites, 

Section (A) 

DO. 02. 35 

rve were talking about little things that might bej 
imonqst the trees 


Site plan 

00 . 03.40 

JD- Yes it belongs to that other idea we expressed 
today; you have this long strip, (00.03.42) 
the two things (oocme) I think it is the building, the 
quality of which is a lot to do with it’s location, 
rather than it’s space inside, it is in an extraordi- 
nary special place <00.03 54) , so that being there will be 
as much to do how you see and experience the loca- 
tion as it is, to do with making something self con- 
tained internally. 

Site plan 

00 . 04.07 

The diagram, I am leading to is when you have these 
institutional buildings set back at a bigger scale fur- 
ther up the slope, and you have wood trees, and these 
things, and this room for a small building to sit 
amongst the trees and not feel themselves, exposed 
in the way the big scale building, which I can hold 
that exposure, and some thing odd about that to push 
the little building into an exposed position. It is terribly 
significant. 

00 . 04.31 


Section (B) 

00 . 05.01 

JD - 1 am thinking about really exceptional thing, is to 
be on slope. That slope happens to have trees, which 
is an extraordinary situation itself. It’s quite odd that 
the trees grow on a slope, but that to be poised, some- 
where in there amongst the trees, overlooking the view, 
00 . 05.17 

not exposed in a sense of being mode to feel an over 
important 

JD- and yet in a very special position, and you can 
do all that by just moving a little bit into this edge, this 
part of this particular zone. 


J D - too 05.47) That is more like three,.... I think it’s 
eight or nine meter.(ooo6oo) 


00 . 02.45 

as rather a kind of pancake or something that sits on 
this big plain trees which would it should be rather 
ambiguously read as something to do with in tilling to 
like that building, within trees it is then more a retreat 
for this academic person, this thoughtful man or 
woman and their work, and to be removed a little bit 
from. It is rather a jocular space. This plain field, I 
mean it is to be with all those chaps running around in 
blue and white jersey. So, you could say by morning it 
forward and putting it away from the playing field into 
the trees, and enjoying that sort of sense of relation- 
ship to the edge of the water, would be the thing most 
special about this site where is the path you go for a 
walk 


EJ- The program of that is playing field is sort of, it 
would be miss read as part of that because it is very 
secondary. I agree with you. I would skidding around 
this morning in the rain along this path, and they were 
very charming. I mean if it wasn't raining , I wasn't feel- 
ing what is it like shown Dee it would be quite nice to 
walk along and find a little poetic house in the wood. 


EJ- a symbolic object, 


STAGE TWO 



00 . 05.38 

EJ- If we understand Robin's section to have any 
meaning, that (000545, you've got, probably what two 
storeys before you hit the water so that, 1,00 os *7) 
EJ- So, (000601) you could interpret the building, I 
suppose as something that you make a journey 
into, I mean the idea of the simple bridge, I sup 


or not nice condition, so it might a timber structure in 
the woods or it might be a thing on a heavy based, a 
tower on heavy base. 



JD- (oo io.3i)So, let’s ask the question how small 
could it be? If the studio space, it doesn’t need 
to be more than 4 meter.(oo io37o> 


EJ- It could be a masonry post with a light structure 

Section (D) 


00.10.09 

on the to, 


which is to do with a seasonal use of the roof. This is 
sort of flooded quite a lot I mean this is an area takes 
tremendous wind, I suppose it is exposed. 


EJ- (001037) 4 meter is about righUoo \0 38 ) 


JD- ( 001040 ) And thing above, if that 2 x 4 it is 
enou gh jsrV t it? (oo.io.4S) 


0.10.53 


» w*. 




D- And you need then somewhere, (ooio.sej 



JD- It is tiny, it is cube, it is higher and it is wide. 


EJ- (00 00 10 45) You need to get some lavatory and 
all the stuff, too io 47) 

E J - Maybe that sticks out, you could do kind of a exci- 
sion 

Plan (A) + Section (D) 

00.10.58 

bumps in the back. 

EJ- It should be tall it should be tall. 


Plan (A) + Section (E) 
00.11.03 


So. its 4 meter 


cano 


So. it is already a vertical object. 



EJ - Very often, in projects, that came very quickly, when 
you check that by I suppose, perversely taking another 
point of view, which instead of it is being an object 
raised out of the ground, whether as 


Referential section 
00.1 1.40 


we were discussing with students whether there is a 
way in which you would make a highly hidden thing, 
that modifies the ground plane, and is a surprise you 
hardlv notice 



J.l l.i 


My feeling when you debate these two opposite, 



00.12.03 


there is something I keep coming back to, about 
the site itself, which I am not seeing it from the 
angle from the river <001212) [...]. 


00.12.26 

JD- Does that mean, it is actually could be there, yes 


Site plan 
00.12.17 

The river is doing that and that's the bend, the river is 
doing this, and somehow the building faces itself, 


J - It could be a circular building, yes it could be there, 
lat one rotates it to address that on the other hand, 


Plan (B) 

00.13.33 

JD- Continuing the angle 

00.13.35 

Quite interesting. 


■ou could say that it takes a circular form which means 
\t is more directionless, and allows one to make move 
>n that, how you make the entrance, and how you se 
'hat up. those two lines, one to do with the frontality o 
'he site In relation to water and, then the special off 
et, 

Plan (B) + Elevation 
00.13.07 

I suppose if you see it in the woods, there is a sort of, 
it doesn't quite interestingly turned it then gives you a 
little bit of a problem of how given this frontal condi- 
tion of the slope, and the way this land is moving with 
the path, and the ordinance to the edge of the field. 
How would you then attack ? How you then enter to 
that? 



Section (G) 


0.13.44 



if you got a box a tall box, then you have a| 
all window in section. too 13.46) 




13 . 5 D Which in fact open on two direction, 



JD- (oohoo) The box, that can open up to reveal 
very, I mean like having something which is very 
sensitive to conditions, (oo.u.oai which to an extend 
which you can make it sensitive to conditions creator 
because you can close it down, 


Section (G) 



00.14.42 


EJ- A big w/'ndow,(ooi3 47) / think a big window will 

be very nice because, (oo 1 3 so> 

EJ- Suggest the idea of studio, because there is a 
sort of relationship about, that an artist might be in 
residence 


Section (G) 



00.14.18 

I 1 

EJ- Yes, you could imagine, these closing down in I 
don 't know heavy gales, odd windows here, one carl 
Jive conveniently there, and also one thinks about one 
rhino should be in the winter, would a stove or nine 


EJ- Ingredients for studio, the one has a fond memory 
of, or I suppose is also does speak about 


JD- If you want to get to the roof, how you get on to 

the roof without making butt 

JD- Or you get up externally, and you get internally, 


Referential sketch 



00.14.54 

and you stand here at the end of the day. and you look 
at your work if you are a painter, if you are an architect, 
may be should not look at drawing from that distance, 
there is a sense of that existing in the mythology of 
artistic home, 

E J - / think you do one your pumps little spiral stair pump 
on the outside. 

E J - Yes, and then you take a little spiral on the corner 
or something that takes you up a 00 1525) hkeWilsonjob, 
where 


Youwen t outside, re minds me a littl e bit of that I moan 
the levelled thought have tendency to occurs is mi 


00.15.39 

JD- If you do very simple box with a single big 
wi ndow, do 

.15.44 


make that the only window? 


JD- Sneaky window at beds height. 


EJ- ( 001546 ) No, I think suroly, thoro will bo dopond* 

ing on ( 001548 ) 

EJ- / think the bed height, you want to be able to look 
JD- (ooi5 56>The orientation, it is kind of bed win- sneaky back who is driving down, or who is passing 
dow on it’s eastern side<oo. 15.59) by 

EJ- That goes south west, you would have it or you 
maybe would have a tiny window in the surface as you 
say, 

Plan (B) 


00.16.28 

JD- If one recaps, I think the reason that we keep com- 
ing around this is that very difficult, not to try and use 
what exceptional and unusual about that place and 
really the unusual thing is this plane, and the drop, 
trees and water, view and orientation, in a way if you 
go back on to the ground back here, you might al- 
most will no be there, I mean it is completely different 
site from, therefore, what.. 


JD- This kind can only be done on this site with more 
or less this combination, it makes it more interesting 
to do it. 



00.16.18 

I mean 

Section (G) 



00.16.21 

his stair may just connect that level to this one, it makes I 
hatever this thing here is up here rather a private, 
olace. 1 


EJ- No, this is very magical site. 


E J - You wouldn 't, yes it is interesting, if you move this 
building to, you suddenly put that on the flat side, it 
would look goofy, you wouldn 't want to do that, I mean 
there is 

Plan (B) 

00.17.18 

the issue of being able to leave quite a number of trees, 
so it does acquire characteristics of tree house, 





JD- What is the scale it is minute 


JD- Let's go to 1000 so that is a meter. So, it is tiny, I 
can hardly see it here you are. That is sort of monu- 
ment 


EJ- What is this 1250? You work to scale 


E J - It is probably five 


00.17.55 

JD- It is , it is how to express, ( 0017 .se) it is a position 
without a bulk it is a tiny point, special point spe- 
cial moment,(ooi8 06) 


Section (H): 17.55 

(0018 06 i So, how would you deal with these 
rs ?, they form a kind of blinker- 1 mean they 
'rame that particular view. t ooibot I 


JD- Yes, they might I suppose have a balcony which 
is the depth of the door, the doors open up to make 
some little shelf of some kind 


Section (G) 



UD- And you might have vertical sliding window, that 
loes up into the top half so, you would have a win- 
low that parks itself in that position, when you get a 
bettered ideal sun trap. 


JD- You probably need to examine every bit like, what 
the stair and how to make a stair case? What is the 
least stair that you could do? 


Section (H) 

00.19.25 

JD - Board floor, a mattress, which just let's in the sec- 
tion it is a shelf 

00.19.32 

EJ- The shelf along one side. 


NODE EIGHT 
3-D 

00.19.41 

JD- It is interesting you come to the questio 
Whether you make an ideal interior volume or a 
ideal exterior ? 



thing I think it is an interior, I think the scheme is 
about making an ideal interior.(ooi9M) 


00 . 20.02 
[| D- Bu t 
0 . 20 . 


can have bumps 


EJ- And that might be a sort little place where you 
sitting 


EJ- That sort local of place high up in the trees, and 
the trees guite close to that. So, the man or woman, 
wherever this creative being is going to enter 

Section (H) 


00.18.54 

somewhere around here, and then does that mean at 
he back? , there has been a way, the way of getting 
and th ere 

00.19.08 


EJ- What did you think about the floor? It isn't just a 
simple wooden floor, a board floor? 


E J - Where do you pee, and do all kind of stuff? Doesn 't 
set it that out of the entrance? 


EJ- Yes, well because if you think of it within it's con- 
text with all these trees you will never ever going to 
see as a pure platonic piece 

EJ- But I think the bumps are actually rather nice 


JD- ( 002008 ) A canopy to do with entrance, prop- 
erly and we can have the bump at the back ( 002010 ) 


Section (I) 



0.20.36 


D-.l think either a little refinement, like when you got 
(Mum that when you coming off, when you are go 
jng slightly up against the slope because the slop< 
hoes down, 


& 


EJ- Well the bump might be then, lavatory yes 



because we were saying really the whole house make 
sense over two floors, 

00.20. 30 

I what is all this, legs and the ground moves freely un 
der it 


EJ- It needs a ramp 


EJ- It will be quite good if they are eccentrically long 



- and then you got this vertical box, so these part: 


re a little bit long, I mean the go 
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JD- That’s at odd with these things are not occupied 


JD- My problem, it starts to loose it’s naive quality 


Section (J) 

00 . 21.00 

EJ- Yes, well this is thinking of the base as something 
quite, that's a solid piece ol masonry as a base, whict 
<ight have a barbecue, I mean people may be wan 
o sit down under the trees, and have a place wher 
‘ here are logs , and doing barbecue, people from 
'anada and America, they like doing this sort of thing! 
nd then this has kind of may be the possibility of tel - 1 



SCO, 


house with 





EJ- May be, I know what you mean it is not so big, 

Section (K) 

00.21.40 

1 mean there is away of seeing it as a little solid ma- \ 
onty thing, (oo.n w 

white. J. .mean whited out. pan e ls, md..kind..m 

S.-stee!Jhing, m 21.59) which would give three mate- 
ials some, I mean there is a whole question 01 
1 ateriality of the building that you see as a composi- 
f ion with a balcon 

00.22.16 

EJ- It is getting too sophisticated you think, yes maybe 


one side with 


door open to 


JD- Which is fine but different from almost, it is al- 
most like the box, that you put the weather instrument EJ- No, I know what you mean, Yes I just got worried 
in about, I mean this being rather fragile, and the other 

point about this if you see in the context of trunks and 
trees then, that’s it could be extremely rustic, these 
are made of logs with knobs on, and it’s a kind of may 
this is getting a little bit kitsch getting bit too clever, I 
think the character of the building is challenged now, 
I mean I have no difficulty thinking what the interior is 
like. That seems quite comfortable. 


JD- I think there is no problem that spatial special 
spatial thing is to be held in the eccentrically small 

plan tall space in the context of an extraordinary view EJ- (0023 33) Yes comes like a camera lens for that. I 
so that, view is sucked into this tiny place mean it is very dense, dense space in the lenses mn 21 ™ 

it has this very large, an enormous landscape, I mean 
this is very big landscape 

EJ- We established, move from playing fields, relieves 
JD- OK, so, more about how it is built any misleading of the intention of this building by mov- 

ing into the trees, it is part of this philosopher walk or 
as it were part of that world 


JD- 1 don’t think the path is down here isn’t it? At the 
lower point in section, which is quite interesting, 


pO.24.13 

0 one of the routs to the buildin 


EJ- Yes exactly, I mean does one think of that credible 
you would do that, or will be somewhere moving verti- 
cally within the base of the building. It then gets rather 
complicated, when you start to investigate its plan, it 
gets very. It is probably true that if you think of a way 
getting up to the bedroom or the sleeping shelf would 
be 



EJ- WeVe done, we only draw it up now 


0 . 24.47 

vhere putting something very tight stair to take yoi 
1 own 


JD- Five minutes, we've finished 


JD- And that is actually absolutely accurate, we usu- 
ally do exactly this kind of drawing and we have guys 
in the office who we know can draw beautifully, and 
we on the whole do not do drawing that takes a long 
time. We do this kind of sketch, talk to them about it 
and they take it interpret it and bring it back to us. 
This is actually very very close to what we would do in 
the office. Indeed, we sit opposite sides of the table 
and push the piece of the paper across from one side 
to another and accumulate the set of images on it [...] 

(...) 



JD- Who was the guy who lived in the woods for ages, 
world war one and two? Whitman! Thoreau. Any way 
it is a little bit of a house like living an isolated life in 
the wood, experiencing the weather. 


JD- making noise in the wind, yes but the stove we 
have not actually done that, the stove, I think is very 
important, where the hell is the stove in plan? 


EJ -It is slightly, but this is rather of American kind pro- 
gram, carpenters who build them, with their 
Mennonites beards and hammers, it might have that 
'creaky' wooden quality, 


JD- It produces heat, I suppose it is safer outside, but 
the thing about the stove is that you sit, <00.27.33) do 

you deliberately with your back to the view when 
you want the stove, or do you sit in such a 
way?, ( 00 . 27 38 ) I mean one of the ideas is the stove and 
the window, are one of the same thing in some way 


JD- yes, I suppose so 


00 . 28.23 



E J - Well, you got a lot of people do, they put the pipe 
out side, which I've never understand that, the pipe is 
nice to see inside 


EJ - That’s a bit dotty, that's a bit dotty. If you've got this 
sort of cave like thing, you would want to sit away from 
the cold under this, would you not? 


EJ- It is like Ingle-nook, it is an Ingle-nook, but you go 
, you would retreat under to this rather cave like space. 
I mean what you are saying, (00 28 04 > I think is a memo ry 




EJ- The Leighton house has a window and wheels 
back 

EJ- Yes, astonishing, astonishing 
EJ- / think that is salon architecture we are talking 
woody here. Also, the detail of how to deal with this 
edge is this, just the edge of something would simple 
rail I guess it is, you wouldn’t want to turn that up. Do 
you make that solid? You want to get as much reading 
of the whole volume, 


JD- But again that sophistication, that, 


JD- lighting, I mean light is a problem, they become 
very sophisticated thing, things like spot lights, and 
all these things, they are quite loaded. What they do? 
They would work, they do lovely dramatic things, it is 
like kind of ambience, you almost want to hang a bare 
bulb 

JD- You paint inside? Or washed woody? 

00.30.24 

JD- Just now, we got to stop I expect, as we getting 
on it. 


EJ- / think that yes like the studio, very minimum, I 
think the idea of this being washed wood, and very 
little detail 

EJ- / think it is washed out woody it’s all woody with 
with blinds and one or two chairs.... 



THE INTEGRAL ROLE OF DRAWING IN ARCHITECTURAL CONCEPTION 
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The formulation of the research problem is determined by the significance embedded in the hidden role of drawing in conceptualisation; that is, 

investigating architectural conception as manifested in the utilisation of graphic mediums. 
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sketching or computer aided drawing as a design medium. 
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Conventional Sketching 
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conceptualisation, architects seem to be enabled only by the act of sketching. 
The implications of this study have highlighted several potential research areas. 


